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SIXTH ANNUAL MEETING OF 
THE AMERICAN GAS-LIGHT 
ASSOCIATION. 


! 





OFFICE OF AMERICAN GaAs-Liagut ASSOCIATION, / 
150 Broapway, N. Y. Crry. ( 

The Sixth Annual Meeting of the American Gas 
Light Association will be held in the city of New 
York, on the 16th, 17th, and 18th days of Octo- 
ber, 1878. The Meetings will commence at 10 
o’clock, A.M., on the 16th. Headquarters and 
place of meeting will be at the Fifth Avenue 
Hotel, corner of 23d Street and Fifth Avenue. 
There will be a meeting of the Executive Com- 
mittee of the Association, on the evening of the 
15th of October, at 8 o’clock. 

Members of the Association are reminded that 
this meeting is to be continued through three 
days, so that ample time will be had to discuss 
the topics and papers presented. 

Members are earnestly requested to prepare 
papers, in their own way, on such topics as they 
would like to learn about, and bring them before 
the meeting for friendly discussion. 

A meeting, large in numbers, is anticipated, 
full of interest, and of real value to every gas 
engineer and gas maker in America. 

Sec. IV. of the Constitution gives the qualifi- 
cations for membership, and reads as follows : 


“To be eligible as an active member, a person 
must be a president, vice-president, director, sec- 
retary, treasurer, engineer, consulting engineer, 
or superintendent of a gas company, or an indi- 
vidual manager of a gas works, or a person prac- 
tically skilled in the construction and management 
of gas works.” 


All persons eligible for membership, as above, 





are respectfully invited to become members of tlie 
Association, and, by so doing, benefit themselves | 
and the gas fraternity generally. 


CHARLES NETTLETON, 
Secretary. 


The Annual Meeting of the Association, as an- 
nounced above, promises to be one of unusual in- 
terest. Quite a number of papers are already | 
promised, and, doubtless, others will be present- 
ed, 

The lecture by Dr. Morton, at the Stevens In 
stitute of Technology, on the evening of the 


| 


second day, will be upon the subject of th 
** Electric Light,’ and will probably be a most 
complete and exhaustive discussion of the prin- 
ciples involved, together with experiments show- 


| tricity required, and a regulator or lamp at each 





ing the different methods of applying these prin- 
ciples for light-making purposes. 

From the best information that we have, it 
seems almost certain that the meeting will be one 
of the largest ever held since the organization of 
the Association, and we would urge upon every 
member to be present promptly, at the beginning 
of the session, and to come prepared to contrib- 
ute something to the general fund of information 
and facts gathered during the year, -Ep, 





TO STOCKHOLDERS. 
aa 

During the last year, and more especially dur- 
ing the past few months, there has been a decid- 
ed fall in the prices at which the shares of gas- 
light companies’ stock have been sold. This fall 
in prices is general, while in some cases the de- 
preciation has been aggravated by local causes 
affecting especially the companies of the locality. 

The causes for falling-off in gas shares may be 
attributed to various sources-some of them imag- 
inary and some real. It is to the discrimination 
between the real and imaginary that we would 
call attention. First, as to the imaginary. 

Probably, nothing at the present moment con- 
tributes nore to the disturbance of the timid 
stockholder’s mind than the popular discussion 
now going on about the electric light. Itis a 
fascinating idea that is very generally prevailing 
in almost every community, that if we only knew 
how to properly utilize electricity, we could do 
everything with it; in other words, many intelli- 
gent people have a sort of mysterious, reveren- 
tial, awe-stricken idea that, if the final truth were 
discovered, the fact would be developed that elec- 
tricity is the prime moving power of the Uni- 
verse ; and when we look at the wonderful things 
that have been accomplished by man’s manipula- 
tion of the ‘‘subtle fluid,” it is not, perhaps, to 
be wondered at that some should ‘have great 
faith in electricity.”’ But let us look at what pro- 
gress electric lighting has made since its first in- 
troduction. For seven years the light has been 
used by the Light House Department of Great 
Britain, at the South Foreland light, at Dover, 
England ; and although many experiments have 
been made there, the result to-day is practically 
the same as at first, viz., a very intense light, but 


| a very irregular one, that is varying in brightness 


at very short intervals. ‘The establishment for 
running the two lights at thi point consists of 
four 12-horse power steam engines, and four 


larve electric machines for generating the elec- 
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light-house. Of the above machines only one- 
half is ordinarily in use ; but the duplicates are 
necessary to insure against accidents. Another 
very wise provision against the extinction of the 
light, which sometimes may occur, is the having 
ghted at short- 


est notice, the ordinary 07/ /aip commonly used 


constantly in place, ready to be li 


in light houses. 

There are many machines, and many regula- 
tors, all of which claim to have some special ad- 
vantages over every other ; but the 7esult obtain- 
ed from any one of them is a light of great inten- 
sity and very little volume. As used in the streets 
of Paris, by the Jabloenkofft syste m, while the ef- 
fect may be brilliant, it is not satisfying. The 


light has a peculiarly bluish, ghostly sort of an | 


effect, changed sometimes to a slightly purple 
tint ; and it is a remark often heard there that it 
is extremely difficult to recognize one well-known, 
when under this light, either in the streets, where 
it may be in use, or at the Hypodrome, or Orange- 
ries of the Gardens of the Tuilieries. The ladies 
especially dislike the light. 

The expense of the street light is about four 
times the cost of gas in Paris, as sold to the city, 
at about 90 cents per thousand cubic feet. There 
is one fact to be borne in mind, when considering 
the general application of electric lighting, viz., 
by all the systems thus far developed, a separate 
wire must lead from the machine to each burner ; 
and although a machine may be able to supply 
twenty lights, yet there must be twenty wires 
leading to and from the machine. If a means 
could be found by which from one general wire 
running along for a given distance, other wires 
could be tapped on, as in the telegraph, and led 
to the point where light was wanted, it would be- 
come a different matter, but this is not the case. 
The expense and complexity of arrangements, to- 


gether with the character of the light afforded, | 


all point to one result thus far, viz., that for gen- 
eral purposes of illumination, for domestic and 
public purposes, GAS is the best, the cheapest, 
and the most satisfactory. Gas shares should 
not be permanently affected from this cause any 
more than from the introduction of the oxyhy- 
drogen or the calcium light—all can render good 
and efficient service in their especial] spheres ; but 


point our views are too well-known to need repe- 


tition, and we simply say, one gas company, pro- 
perly managed, is enough for any place. 

As to the second point—‘‘Too muck Stock” 
we would say, reduce it until it represents only a 
fair value of the plant employed. The national 
banks of the country have ‘‘ written off,” so it is 
said, about 50 millions of dollars as the deprecia- 
tion on bonds during the recent hard times, 
There are but few gas companies that have not 
too much stock, and the sooner it is reduced in 
nominal value, the sooner they will be prepared 
to sell good and che ap gas in successful compe- 


tition with all other modes of lighting. 





Electric Light versus Gas. Light. 
By Lewis ‘THOMPSON. 
=e 
Sir—Although I had a hope that my gas days 
were ended, yet I now find myself compelled to 


seek refuge from labor by again taking up the 


pen upon the subject of gas-lighting. In point | 


of fact, so many persons have lately begged of 


me to favor them with my opinions upon the re- } 


lative merit of electric light as compared with gas 


light, that I turn to your pages as the readiest | 


mode of meeting and stopping the demand made 
upon me, though I cannot avoid saying that my 
opinions upon this matter appear to be greatly 


| over-valued. 





So far as the subject has yet been developed, it 
seems that the most economical form of electric 


lighting is obtained by an electric lamp, worked 


by one horse power, and producing a light equal 
to 700 spermaceti candies ; but any attempt to 
diminish this light is followed by a rapid increase 
in the comparative cost ; so that, for all practical 
purposes in domestic economy, we are justified in 
assertitg that it is impossible to produce an elec- 
tric light equal to 15 spermaceti candles. Such 
a light has never yet been produced ; and, if pro- 


| duced by any of the electric systems now in use, 


as yet neither has actually displaced the other. | 


We would respectfully urge those interested in 
this subject to read an article, in avother column, 
from no less distinguished an authority than Mr. 
Lewis Thompson. 

Among other imagninary causes of decline we 
have, from time to time, the various new proces- 


ses which so often are represented as about to re- | 


volutionize the gas business. To those alarmed 
by these we would suggest a few investments 
therein. Doubtless they will become permanent, 
and after a few trials the inv-stors, at least, will 
be convinced that they do not pay. 

Of the Real causes for depression it is not diffi- 
cult to find several. In the first place there is no 
more sensitive barometer of the state of general 
business than the consumption of gas in a place. 
Shut up the manufactories and the shops, and the 
‘*send out” shows it at once. 

Is it strange that, in the condition of affairs ex- 
isting for the past three years, the gas business 
should suffer as well as any other; but, on the 
other hand, is this any reason why better times 
should not come immediately upon the revival of 
general business. In times of general depression 
there is no reason why gas shares should be ex- 


empt any more than any other. 


There are two other real causes for falling-off 


in prices. First, too many companies, and second, 


it would be found to be enormously expensive, 
and would far exceed the cost even of wax and 
spermaceti candles. 

Under these circumstances, it seems, at least, 
to me, that no kind of rivalry or competition 
ought to exist between electric and gas lighting, 
for the electric light, if it ever comes into use, 
can only do so as a kind of wholesale light, or 
dealer in large quantities, whilst the gas maker 


| is content to supply the million with small or 


large quantities in small lots ; in short, the one 


offers nothing less than 700 candles, and the oth- 
er anything you please, down to one candle. 

But, turning in another direction, by way of 
comparisun, we may remark tuat for one person 
who wants to buy a whole sheep, there are ten 
thousand persons who require only a mutton 
chop; consequently the retail butcher does not 
find himself in competition with the cattle dealer; 
or, if we are to speak in Yankee phraseology, we 
may say that the electric light ‘‘ goes the whole 
hog,” whilst the gas light is content with a rasher 
of bacon. 

In truth, the two lights have as yet no kind of 
rivalry, from a domestic or consumers point of 
view ; nor have any facts been developed which 
tend to show that the electric light can be so 
modified as to come into business competition 
with gas-lighting. 

This, however, is, by a very great deal, the 
smallest of the objections that can be raised to 
the domestic use of the electric light; but to 


_render myself intelligible here, I must be per- 


mitted to say a few words about light itself, 
merely premising that in these remarks the New- 


too much stock and bonds in each. On the first | tonian or corpuscular theory of light is adopted |the solar area, adds immensely to that diver- 
} I 3 pted } 3 


in preference to the undulatory theory. Thus 
regarded, light exists under two forms, which 
may be called ‘‘ quantity ” and ‘“ intensity,” and 
these forms cannot be made to pass into or sub- 
stitute each other; thus no amount of red-hot 
charcoal can ever produce a light having an in- 
ten-ity equal to the light of the sun ; nor can the 
sun’s rays be so modified as to give a light simi- 
lar to that of red-hot charcoal. The first form, 
or ‘quantity of light,” depends upon the num- 
ber of particles of light in motion; the second 
form, or ‘intensity of light,” depends upon the 
velocity with which these particles revolve around 
their own axes ; so that light has two motions, 
which may be compared to the annual and diur- 
nal motions of the earth, or, perhaps, still better, 
to the motions of a rifle-bullet. In passing from 
| one point to another, each particle of light travels 


at arate which has been estimated as equal to 
170,000 miles per second, but whilst so travelling 
it revolves or spins upon its axis with greater or 
less rapidity, and it is the rate of this rapidity 
which gives rise to the intensity of the light. 
Under all circumstances the travelling rate of 
llight is uniform, but the revolving or spinaing 
rate may vary greatly ; and it is most likely this 
s}'inning motion which acts upon the organ of 
| vision in animals, se that it is quite possible for a 
certain rate to produce no action—or darkness— 


upon the eye of one animal, and yet act strongly 
|so as to produce clear vision in the eye of an- 
other animal. The perfectior of a light for hu- 
man use would seem to be a combination of great 
| quantity, with such intensity as the optic nerve 
in the human retina is capable of bearing without 


strain or violence ; and Providence has evidently 
‘aimed at this, for the area of the sun, which sup- 
plies us with light, is so vast that the quantity of 
| particles emitted at the same moment is enor- 
|mous, and, consequently, the sun’s light has 
| great quantity, whilst its intensity is so excessive 
|that a provision has been made in the retina of 
| the eye to counteract the injurious effects of that 
|intensity. This provision consists in a thickened 
yellow spot or shield, upon which the condensed 
| rays fall in the form of a focus, and thus protect 
| the nerve or retina from violence. Now, it is only 
| when the particles of light are travelling in lines 
| parallel to each other that they can be reduced to 
|a small focus equal to the size of this yellow spot 
|—a condition beautifully secured by the great 
| distance of the sun, which renders all the rays 
| parallel, but which can never be obtained by any 
| terrestrial light, in consequence of its near prox- 
| imity to the eye or organ of vision. In all kinds 
[of artificial light, therefore, the rays are very 
much dispersed, and possess none of that parall- 
elism which softens the action of solar light, so 
| that the rays of artificial light are not confined to 
the yellow spot or shield of the retina, but spread 
over the entire surface of the optic nerve, and 
thus create at first a sense of irritation, then a 
f weariness, and ultimately a kind of ex- 
| haustion or dimness of sight, which, if long con- 


| feeling o 


| tinued, ends in paralysis, or, as it is called by 


fh ’ 


surgeons, ‘‘amaurosis.” Nor is this the only 
disease pruduced by artificial light, for the diver- 


gence of the rays throws an additional strain up- 


on the refractive powers of the crystalline lens, 
| thus giving rise to a chronic inflammation, which 
leads to that form of opaque deposit in the lens 
called ‘‘ cataract ;” and these evil consequences 
we see are caused by the want of two conditions 
that exist in solar light—first, the near proximity 
of artificial light, as compared with solar light, 
sauses great divergence or radiation ; secondly, 
the small area of artificial light, compared with 
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gence, and thus greatly increases the evil. If I 
was asked whether I would prefer the light from 
15 spermaceti candles to that from a gas-burner 
giving a light equal to 15 svermaceti candles, I 
would say in a moment, ‘‘ Give me the candles,” 
because the luminiferous area of the candles is 
much greater than that of the gas burner, and, 
moreover, the intensity or whiteness of the light 
is less in the candles than in the gas-light, conse- 
quently it will irritate the eye less. But, if I 


would thus prefer a candle to a gas-light, what | 


must I say to an electric light, in which the lu 
miniferous area is a mere speck, and the intensity 
of the light enormous? My answer is easy. Such 
a light is altogether unfit for vomestie use ; and 


if ever it is generally adopted, I venture to pre- | 


dict that cases of amaurosis and cataract will be 
as plentiful as blackberries in autumn. 
This, of course, is only my unsupported opin- 
ion; but there Iam content to leave the question. 
Lewis THompson. 
—Journal of Gas-Lighting, Aug. 28th, 1878. 





Inaugural Meeting of the Western Gas 
Managers’ Association. 
_ 

|Through the courtesy of Mr. J. O. King, 
President-elect, we are furnished with the follow- 
ing synopsis of the proceedings of the first meet- 
ing of this new Association. We give them a 
most hearty welcome as a new organization, and 
wish them God-speed in their efforts to advance 
the science of gas making. The amount of good 
that may result from this society is very great, 
and we doubt notit will be managed on those 
principles which will assure for it a loug and use- 
ful life, and make it one that will honor the pro- 
fession and advance its true interests,—Eb. | 

The first meeting of the Western Gas Mana- 
gers’ Association was held in the St. Louis gas- 
light company’s building, in answer to a call is- 
sued by Mr. J. O. King, superintendent of the 
Jacksonville, Il., gas works, for the purpose of 
forming a permanent organization of Western gas 
men, after the style of the National Association 
of Gas Engineers, and the New England Associa- 
tion of Gas Engineers. 

There were present (as registered) the following: 
S. Watts, engineer, St. Louis; L. M. Moyes, engi- 
neer, St. Louis; M. Moran, sup., Joliet, Ill. ; J. W. 
Butman, supt., Decatur, Ill.; W. Dunbar, supt., 
New Albany, Ind. ; G. B. Burns, supt., Hannibal, 
Mo.; C. A. Lockwood, supt., Ft. Worth Texas ; 


C. L. Herring, engineer, St. Louis; C. E. Gray, | 
engineer, St. Louis; L. C. Jennings, supt., St. | 


Charles, Mo. ; Z. E. Price, supt., Paris, Ill. ; Ja- 
cob Silz, engineer, Paris, Ill.; W. J. Johnston, 


supt., Austin, Texas ; Wm. Wallace, supt., La- | 


fayette, Ind. ; E. J. King, Jacksonville, Il. ; J. 


H. Terry, St. Louis; J. O. King, Jacksonville, | 


Il. ; C. J. Lewis, Joplin and Caithage, Mo. ; J. 
©. Lord, Washington, Ind.; L. J. Howard, St. 
Louis ; Denis Long, Louisville, Ky. ; K. Murray, 
Fort Wayne, Ind. ; J. Alkinton, John Dell, T. 
G. Lansden, and John M. Woodson, St. Louis ; 
L. A. HalJ, Louisiana, Mo., and others, 

Mr. J. O. King was made temporary chairman, 
and Mr. L. A. Hall temporary secretary. 


The reading by the secretary of correspond- | 


ence received on the subject of the meeting de- 
veloped some interesting facts on the yellow fever 
scare. 

ORGANIZATION, 

On motion of Mr. Lansden, the chair appoint- 
ed as a committee on permanent organization 
Messrs. ‘I’. J. Lansden, J. H. Terry, Wm. Wal- 
lace, E. J. King, and J. C. Zabriski, 

Adjourned till two P. m. 


At two o’clock, the meeting having reassembled, 
the above committee rendered a report, and were 
discharged. The report was then discussed, sec- 
tion by section, resulting in organization on the 
following basis. 

1. The Association to be called the Western 
Association of Gas Engineers and Superintend- 
ents. 

2. Annual meeting, second Wednesday in May, 
as determined by Board of Directors. 

3. Officers—president, two vice-presidents, sec- 
retary, treasurer, and ten other directors, 

4, Any gas engineer or superintendent to be- 
come a member on two-thirds vote and signing 
the articles of agreement. 

5. Other persons connected with the manufac- 
‘ture of gas to be elected honorary members on the 
same vote. 


> 


6. Five directors to be a quorum of the board. 





| 7. Duties of secretary and treasurer. 

8. At any regular meeting, ten members to 

form a quorum of the Association. 

9, General questions to be decided by open 
| vote ; personal questions by ballot. 
| 10 and 11 refer to papers read before the Asso- 
| ciation. 
| 12. Names of rejected candidates for member- 
| ship not to appear on the minuies. 
| 13 and 14. Dues.—Initiation fee $5, and annual 
assessment $3. 
| 15. Provides for amendment of the articles on 
| proper notice at the annual meeting. 

The above was adopted. The members present 
{then paid up their dues and were initiated, 
| and the Association adjourned till the following 
day at same place and hour. 


The Western Gas Managers’ Association met, 
at 10 a. M. yesterday, (Sept. 19), in the director’s 
room of the St. Louis gas company’s building, 
pursuant to adjournment. After a few minutes’ 
| delay, Mr. King called the meeting to order; and, 
| after the brief report of the committee on perma- 


| nent organization had been read and adopted, the 





| election of officers was taken up, resulting as fol- 
lows: 
| OFFICERS ELECTED, 
| President—J. O. King, Supt., Jacksonville, 
| Til. 
| First Vice-President—J. C. Zabriski, Supt. La- 
| clede works, St. Louis. 
| Second Vice-President—Wm. Wallace, Supt., 
| Lafayette, Ind. 
Secy. and Treas.—Lee A. Hall, Supt., Louisi- 
jana, Mo. 
| Directors—Indiana, Wm. Dunbar, Supt., New 
Albany, Ind. 

Texas—C. A. Lockwood, Supt., Fort Worth, 
| Texas, . 
| Arkansas—Louis C. Hoster, Supt., Little Rock, 


| Ark. 

[llinois—J. W. Butman, Supt., Decatur; A. 
W. Littleton, Supt., Peoria; E. J. King, Jack- 
| sonville. 

Missouri—T. G. Lansden, Supt. St. Louis 


works ; L. C. Jennings, Supt., St. Charles; Geo. | 
|B, Burns, Supt., Hannibal; C. J. Lewis, Supt., | 


Joplin and Carthage. 
THE PRESIDENT’S SPEECH. 

After the election the newly-chogen President, 
Mr. J. O. King, made a short but interesting 
speech, the gist of which was that nuw was the 
opportunity of the gas men to put themselves in 
a proper light before the community. The most 
important interest of the Association was in mak- 
ing and distributing gas cheaply. Coal oil was 
a cheap illumination for the individual, but a 
costly and dangerous one for the public. There 


| 
| 
} 


might, as had been predicted, be some electrical 
arrangement devised for the lighting of streets, 
squares, foundries, factories, and public halls, 
but gas would be a necessity for the household 
for a long time to come; and for this purpose gas 
should be furnished at reasonably cheap rates, 
without, perhaps, so much endeavor on the part 
of gas men to make fancy stock. People were a 
la little apt to think hardly of gas managers, and 
perhaps some of the censure was deserved ; but 
now was the time to begin to show the people 
| that gas men are not so black as they are painted. 
VISIT TO THE ST. LOUIS GAS WORKS. 

| [his address was well received, and at its close, 
| by invitation of Mr. Lansden, the members of 
| the Association paid a visit to the St. Louis gas 
| company’s works on Convent street, and spent an 
| interesting time inspecting that combination of 
|} older and newer methods in the manufacture of 
coal gas. 

(RIP TO CHELTENHAM. 

At three o’clock the President and most of the 
members took the carriages kindly furnished by 
Mr. L. J. Howard, of Evans & Howard, proprie- 
tors of the Cheltenham Fire Clay Works, and 
went out to inspect the largest fire clay works in 
the United States, from which clay gas retorts 
are furnished to the gas works of the West and 
South. Great attention was paid to the proces- 
ses employed at these works, and also the hand- 
some entertainment provided in Mr. Howard’s 
office, for all of which a hearty vote of thanks was 
tendered. 

The return trip was through Tower Grove Park, 
and the party reached the Laclede about 7 Pp. m. 

The next annual meeting will be held at Chi- 
cago, May 4, 1879. 





The Electric Light. 
_ 
To the Editor of the Transcript : 

During the past few months a number of arti- 
cles on the subject of electric light have been 
published in the newspapers of this city and New 
York, all of which were probably desioned to 
convey an impression favorable to the introduce- 
tion of electricity as an illuminating agent in the 
place or stead of coal gas. Thestatement, in de- 
tail, involves a reduced price for artificial light 
of superior quality and power, by which every 
color und shade is discernible, and in comparison 
with which our present methods of turning night 
into day must be regarded as expensive, cumber- 
some, andcrude. Of course, if such substitution 
be practicable, and the proposed advantage of a 
cheaper, reliable, and more agreeable light at- 
tainable, the hundreds of millions of money now 
invested in this country and throughout the ecivi- 
lized world in coal gas companies will, sooner or 
later, prove an entire loss of just so much capi- 
tal. Butis this possible? Can electricity ever 
be adopted for any use in lighting where re/ia- 





bility becomes a condition cf its employment ? 
The answer would seem to be unhesitatingly no, 
| and for the following reason, to wit : if cannot be 
stored to supply a possible stoppage in the man- 
ufacture, but must be used as made. Granting 
the truth of this proposition, the objection ap- 
pears fatal. Would any consumer exchange the 
steady flow of coal gas from immense holders for 
a coquettish current of electricity, the furnishing 
of which must always depend upon a mechanical 
contrivance liable at any moment to get out of 
order? In answer to this it may be said that 
there are also contingencies about the use of gas; 
meters become detective, burners clog, ete. ; but 
is not reliability largely in favor of it, notwith- 
[standing ? The engine that speeds an electric 
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machine is liable to blow cut a evlinder head 


break a piston rod d meet with many other 


mishaps at any moment; or the machine itself 


demonstrate its inutility by developing some de- 
fect of structure. In either of these emergencies 
the current of electricity would necessarily cease, 
and darkness supervene. ‘here is not, nor in the 
nature of this, can there be, any accumulated 
supply to save the consumer from the consequen- 
ces of an interruption, however slight, in the 
process of manufacture. Yet today, to some ex- 
tent, this novelty is being heralded as “the light 


of the future,” and it may be so, bi 


th writel 


{ 

of this article has no faith in the prophecy. 

How could the dwelling houses of a city be 
lighted by this process? Suppose a separate plant 
be established for eacl partic uar block of build- 
ings, and from this point independent wires con- 
nected every house with the machine; what then? 
“In order to perform the functions of coal gas, or 
supplant its use, this machine would be obliged 
to run on endlessly without stopping, and at the 
same cost by day as by night; for the use of a 
single jet in some cellar or garret would necessi- 
tate the presence of the electric current at all 
times. These obstacles lie at the base of the 
subject and must be overcome before any serious 
revolution can oocur to our present methods of 
lighting, and also before the defects of electric 
machines nuw claiming public attertion are really 
worth considering. Cc. G. P. 
—Boston Evening Tr script, Friday, Sept. 6 





‘Important Use of Natural Gas. 
—_ 

The petroleum product of Pennsylvania now 
reaches the fabulous sum of eighty millions of 
dollars per year, while the exportation runs to 
about sixty millions. Until recently, or at least 
within a few years, but little use has been made 
of the nilural gas which has discharged into 
either the open air or been burned in huge torch 
lights through the oil regions. In Beaver Falls, 
a manufacturing town of considerable note, lo- 
cated about thirty miles west of Pittsburgh, on 
the Fort Wayne and ¢ hica 


was put down about sixteen years ago for oil, and 


} 


0 Railroad, one well 


struck gas at about 1,000 feet in depth, whence it 
poured continuously until about two vears ago, 
when it was leased, cased up, and brought into 
use. 

This induced the Harmony Society to put down 
more wells in different localities (five in number) 
all cf which give out Jiberal supplies, some as 


high as 100,000 feet every twenty-four hours, 


which is now being used in nearly every manu- 
facturing establishment in the town. Abont one 
half of the gas used for lighting the town comes 
from these wells ; it is also used under the gas 
retorts for heating (five in number). The large 
cutlery works use it in 49 furnaces; the hinge 
works, 1n three large heating furnaces; the pot- 
tery works, in two large kilns and two very large 


furnaces for drying ware : the shove! works, in 


one large heating furnace; the file works in seven 
large annealing furnaces ; the saw works, in one 
very large heating furnace, 14 feet long by 11} 
feet wide, which is run toa very high heat. It 
is also used in one forging furnac Two drying 
kilns for seasoning lumber use it. And it is also 
introduced into dwelling houses, heating furna- 
ces, and stoves and cooking stoves, and is exclu- 
sively used direct from the well for lighting one 
large dwelling. Other wells are now going down 
and everything indicates the exclusive use of this 
gas for all heating, illuminating, aud manufac- 
turing purposes, Its value is really incalculable 


chareoal, if not superior, there being no base 


substance like sulphur or other matters so dama- | 


ging to its quality, 


in working steel. It is said to be fully equal to | incurring it is only equalled by the folly and im- 


»| potency of the latter in inflicting it. 


| system for the disposal of sewage can be rendered 


A remarkable feature about it is that men work universally applicable; but they do not prove 


right along in a room filled with it, take it freely 


into their lungs in short, breathe it as they do} collection and removal of it from human habita- 
air; and it appears rather healthful than other-| tions. With respect to the latter, if we choose to 
wise, while manufactured gas is actually danger- | beg the question, the one universal system would 
ous to inhale. The flame is clear white and gives | be found in that of water-carriage, which unques- 


an intense heat with very little smoke. There 


>| tionably conveys the sewage from the vicinity of 





seems no diminution in the supply ; there may be dwelling-places in the quickest, the cleanest, and 


unit to the supply, but the gas is in all proba- |in the manner the least offensive to our Englis) 


bility being constantly produced down deep in| habits and prejudices. It is worth noting that, 


the earth. Scientific American, 





Uniformity in Sanitary Engineering. 


jat the conference on the health and sewage of 
| towns held lrst year, it was one of the ‘ resolu- 
| tions” arrived at, that, ‘‘ for use within the house 


no system has been found in practice to take the 


We admit that there are exceptions to every | place of the water-closet.” If this is the case, it 


rule, and that it is impossible to lay down a hard 
and fast line, to be adhered to undeviatingly in 


could tend very much to the desired uniformity 
in sanitary engineering if that system of collec- 


any bravch of the profession. Nevertheless the | tion and removal were rendered c ympulsory in all 


greater number of instances to which a general 
rule can be made applicable, the less trouble- 
some, and what is infinitely more important, the 
more certain becomes the task of the engineer. 
By the phrase “less troublesome” we do not 
mean to imply that the work of engineer, in a 
Sanitary or other point of view, is to be devoid of 
trouble and anxiety, but simply that he is fairly 
entitled to be relieved from any amount of trou- 
ble which is, in reality, incurred merely for 
trouble’s sake. Under the latter category may 
be included unnecessary, and frequently useless 
routine work, and the planning and execution of 
schemes which in some cases are nothing better 
than crude experiments, undertaken to meet con- 
tingencies which might readily be provided for 
by existing arrangements enforced by a proper 
head or central administration. We are not now 
about to advocate the creation of a chief or cen- 
tral sanitary authority for large districts, although 
it may be matter for consideration whether the im- 
portant object included in the title of our present 
articles might not be greatly promoted by the es- 
tablishinent of such an authority. 

It cannot fail to strike anyone who is acquaint- 
ed with the various drainage and sewerage sys- 
tems prevailing in different towns, that some 


must possess advantages over others, advantages 


which are general, and not peculiar to the town | 


or district to which they pertain. It is just pos- 
sible that there may not be any two towns or dis- 
tricts placed under precisely identical conditions 
of either nature or art, but there are undoubtedly 
a large number which are to all intents and pur- 
poses, practically so located. To all these, there- 
fore, one and the same uniform system of drain- 
age and sewerage might be applied provided only 
that a selection conld be made of the system pre- 
senting the best general advantages. Considera- 
ble latitude must be allowed, and great discretion 
used in determining such a selection. Hitherto, 


in some instances, so-called compulsory injunce- | 


4 


tions have been made, and pretended fines im- 
posed, when compliance with the demands of the 
authorities was utterly impossible. The case of 
Kingston-on-Thames, which occurred some two 
years ago, was of this character, in which the 
penalties incurred, for non-compliance with the 
injunction granted to the Thames Board of Con- 
servancy, amounted to the equally decisive and 
preposterous sum of £10,000. It is needless to 
add that the penalties were never paid, but it is 
certainly not creditable to our sanitary legislation 
that such penalty should either have been incur- 
red by the one party, or inflicted by the other. 


| The carelessness and indifference of the former in | 


instances where good cause could not be shown 
against it. This would be the more advantageous 
| inasmuch as there is only one plan or method up- 
on which the wet or water-carriage system can be 
brought ito operation. Of those different me- 
thods it is not easy to determine which is the 
| best. It would appear that recent experiments 
| demonstrated that of them all—and they are all 
more or less offensive—the pail system is perhaps 
the least objectionable, especially in large towns. 
Upon whatever plan the dry system may be car- 
ried out its efficient working depends entirely 
upon the way it is managed. It possesses none 
of the automatic advantages of removal belonging 
| to the water-carriage principle. The contents of 
| privies, ashpits, middens, cesspools, tubs and 
pails, must be removed by manual labor and 
transported to their destination along the streets 
and public thoroughfares. The pneumatic plan, 
which is adopted in some of the towns of Holland, 





is an exception to the latter statements or, rath- 
ler, it would be, were it a genuine dry system. 
| But the pneumatic system deals with a certain 
quantity of liquid as well as solid sewage. It is, 
moreover, both complicated and expensive in con- 
struction and working arrangements, easily de- 
ranged and put out of order, and troublesome 
and difficult to repair. One of our first sanitary 


engineers has remarked on this plan that he did 


not “know one English town in which the appa- 


ratus, if adopted, would be other than a coxtly 


toy.” 
To return to the suggestion made at the com- 


mencement of our article, with relation to the 


establishment of large central sanitary authorities 


or board, it is obvious that had such authorities 
existed during the ‘‘ precipitating mania,” hap- 
pily now over, it is not too much to assert that 
enormous sums of money would have been saved 
by both willing victims and unwilling ratepayers, 
| It might be well asked, of what use are Govern- 


ment Commissions, whose labors are carried on 
at the expense of the community, if the results 
they arrive at are to be permitted to be totally 
ignored, and processes which they unanimously 
and unequivocally condemn are allowed to be put 
into practical operation, at the cost of those who, 
however reluctant to pay, are powerless t> pre- 
vent the imposition of the tax. Assuming that 
the centralization of sanitary adminstration were 
an advisable proceeding, the first difficulty to be 
surmounted would consist in the selection of a 
standard or unit of area over which any central 
authority should have sole jurisdiction. It is ab- 
solutely necessary that the unit should be large, 
in order that some uniformity at least should re- 


The statistics of large towns prove that no one 


that the same rule, of necessity, applies to the 
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sult from the administration, and a termination 
be put to the evils which attend the present con- 
dition of affairs iv which every ‘‘ sewer authori- 
ty,” no matter how small may be the field of its 
operations, can do what seems best in its own 
eyes. Were the results of bad and defective san- 
itary arrangements to be confined to the particu- 
lar district or locality in which they originated, 
the matter might be left in the hands of the sew- 
er authority of that district to be dealt with. But 
this is frequently not the case. At present, owing 
to the want of boards of conservancy, rivers and 
streams which are preserved from pollution along 


certain portions of their course, are not so pre- | 


served in others. It is becoming every day more 
and more apparent that we shall be compelled to 


increase the scale upon which the sanitary engi- | 


neering of the country is conducted. The water 
supply—the most important feature in the whole 
of sanitary administration—of many of our large 
towns is lamentably deficient in both guantity 


and quality. The fact is that the original sources | 


of supply are no longer adequate to meet the 
ever-increasing demands made upon them. The 
Thirlmere scheme as a new source for the supply 
of water to Manchester is a case in point. It may 
be remarked here that there are comparatively 


few water-closets in Manchester. They are dis- | 


couraged as much as possible by the local author- 
ties, who practically restrict the use of them to 
houses of the better class. If Manchester had 
been drained and sewered similarly to London, 
on the water carriage principle, it would have 
required a better supply of water long before the 
present time. 

It has been proposed that the unit of area re- 
ferred to should comprise a county, and we do 
not think this would be found in any degree ex- 
cessive. There is a good deal to be said on both 
sides of the question, but there is no doubt that 
the establishment of central or district boards 
would tend to the reformation of our present san- 
itary legislation. They would do away with a 
uumber of inferior local boards, and officials, 


professional and otherwise of very limited quali- | 


fications and attainments, and, in their stead, 
substitute uniformity, efficiency and economy. 


There is one point which deserves the serious | 


consideration of the Local Government Board, or 
any future head or central sanitary authority. It 
is the position of the engineer and surveyors to 
local boards, The tenure of their office depends 
upon the will, and frequently the caprice of their 
respective boards. It ought to be similar to that 
of the medical officer, who has the right to appeal 
to the chief authority in case of dismissal by the 
board.— The Engineer. 





Recent Advances in Telegraphy.* 
By W. H. Preece, Mem. Inst. C E., Ete. 
plea 

The overpowering sensation produced by the 
telephone, and other accoustic instruments that 
have followed in its wake, has led many people to 
imagine that improvement in telegraphy has 
ceased, at least in this country. It has been 
publicly stated by very high authorities that, 
since the transfer of the telegraphs to the State, 
invention in that art has left the shores of the 
United Kingdom and flown to those of America, 
Moreover, it has been intimated that the monop- 
oly in telegraphy possessed by the State has 
checked improvement. 

Such statements are made in ignorance of the 
facts. Greater improvements have been made in 


* Paper read before Section G of British Associa- 
tion, Dublin, 1878. 


telegraphy during the past eight years than in 
any previcus period of similar duration. Inven- 
tions have, it is true, found their way from Amer- 
ica ; but they have also travelled in the opposite 
direction, and have taken root there. Indeed, im- 
provement in telegraphy was never more active 
in England than it has been since the Govern- 
ment has managed the business. 


The object of this paper is to prove the above 
propositions, 

In order to approach these large questions with 
some degree of method, I will preface my remarks 
with a few definitions : 

1. Any combination of signals expressed— 

| (a.) By words ; 
| (b.) By the elements of written language ; or, 
(¢.) By preconcerted symbols* 


—conveying an idea—is a message, 


2. Electric telegraphy is the art of conveyimg | 


such messages to places beyond the reach of the 
ear or the eye by means of electricity. 

3. Currents of electricity can be produced by 
chemical action, by motion ina magnetic field, 


by heat, and by the conversion of other forms of | 


energy into the electrical form. They can pro. 


duce signals by means of magnetic, thermic, or 


chemical effects. 
4, Electric signals can appeal to the conscious- 
'ness through any one of the senses, but in prac- 
tice they utilise only those of sight and of hear- 
ing. Hence we have visual telegraphy and ac- 
oustic telegraphy. 
5. They can be conveyed to distant places by 
means of conductors and insulators, which can 
| be influenced by machinery or by human agency. 
| Hand transmission is called key telegraphy, me- 
| chanical transmission is called automatic telegra- 
| phy, verbal telegraphy is called telephony. 
| 6. The speed at which messages can be sent is 
| regulated by the number of currents required to 
|form each signal, and by the rate at which the 
| successive currents of electricity which determine 
the signal can be sent. Hence we have ordinary 
| and fast-speed telegraphy. 

7. The capacity of the wire for the transmission 
of messages is also regulated by the number 
| which can be simultaneously transmitted. Hence 
we have multiplex telegraphy. 

Taking the improvements that have been made 
in telegraphs generally during recent periods, I 
will first of all deal with the receiving apparatus 
—the apparatus that translates to the mind 
‘through the eye or ear the messages sent, The 

general feature of the apparatus used in Europe 
was eight years ago dependent on sight, while in 
America it was dependent onsound. In England 
we had (1) the needle instrument of Cooke and 
| Wheatstone, wl.ich was and is still universally 


| 
| 
| 
| 
| 
| 


|employed on our railways. The vibrations of a 
little needle form the elements of written lan- 
| guage, so that messages are spelt out letter by 
| letter ; (2) the Morse recording instrument, which 
| indicates the siguals by the combination of dots 
and dashes, mark. d or embossed on paper, and 
which is still the most generally used instrument 
throughout Continental Europe ; (3) the Hughes 
type printer, which prints its messages on strips 
of paper in bold Roman letters; (4) the A B C 
or alphabetical instrument of Wheatstone ; and 
(5) the Bell instrument of Bright, which indicates 
the signals by the combination of the sounds of 
two different-toned bells. 

In America, though the type printer has been 
very largely used, the principal instrument for 
many years pas: has been the sounder, which 
conveys dots and dashes to the mind of the ope- 
rator by the varying duration of the sounds. 


| The gradual exercise of that law of evolution— 


the survival of the fittest—is in England slowly 
replacing the Morse recurder by the more simple 
sounder. It has removed the type printer ex- 
cepting in connection with the cables to the Con- 
tinent. It has commenced to supplant the nee- 
dles, which appeal to the eye, by a method which 
|appeals to the ears, in fact, a modified form of 
‘the bell instrument, and its general tendency is 
to reduceall apparatus to one stage of uniformity. 


Acoustic apparatus has proved itself to be more 
simple, more accurate, and more expeditious than 
visual apparatus, but its capacity is limited to the 
rate at which the ear can comprehend signals. 
Again, the speed is limited by that at which the 
hand ean send and write, and the operations of 


sending and writing must be simultaneous, while 
| recorded messages Can wait, or they ean be dis- 
| tributed among several writers. Hence all appa- 
ratus fixed on fast-speed circuits must necessarily 
remain visual, while all other ordinary apparatus 
will probably be acoustic. 

The principal improvements that have been re- 


cently introduced in receiving apparatus have 
been 8. A. Varley’s and Spagnoletti’s induc- 
led needles, to remedy the disturbances due to 


atmospheric electricity ; Siemens’ direct ink- 
writer, to remedy the irksomeness to the eye of 
the embossed paper of Morse ; Sir W. Thomp- 


son’s syphon recorder, and Varley’s Condenser, 
| both of these being designed for expediting the 
rate of working through long submarine cables ; 


| Bain’s chemical recorder (reproduced after many 
| years interment) for expediting the speed of 
iutomatie working through long circuits ; Neale’s 
lacoustic coil for assimilating the single needle 
and bell systems; Bell’s telephone, which, how- 
ever, is at preaent employed only on a limited 
seale in England. 

With respect to sources of electricity. Innu- 
merable improvements have been made in 
batteries, bnt two only need be named, which, 
for power, efficiency. and economy, far surpass all 
ovhers, and are being very considerably employed 
in the United Kingdom, viz. : 

Leclanché’s, where ammonie chloride and man- 
ganie peroxide are the principal exciting agents, 
aud Fuller’s, where Poggendorff’s px ytassic bichro- 
mate solution is the exciting agent. 

These two batteries are gradually replacing 
with great economy the Daniell form, hitherto so 
largely used. | 

In sources dependent upon motion in a mag- 
netic field, such as Wild’s, Siemens’, and Grams 
me’s machines, so largely used for light and elec- 
trolytic purposes, though experiments have been 
made, they have not yet shown themselves equal 
in efficiency to batteries for telegraphic purpo- 
ses. 

It seems, however, very desirable that so sim- 
ple a form of energy as the motion of a steam en- 
gine or a turbine should be utilised as an electric 
machine, since probably it is the most ecopom1- 
cal form by which the necessary conversion can 
be made. In batteries the waste of heat is enor- 
mous. 

In sources dependent on the conversion of heat 
into electricity, Clamond’s ihercmo-electric pile, 
both in its original form, and ss modified by 
Leonard Wray, has been extensively experiment- 
ed upon, but without any decided result. It is, 
however. worthy of record that for many weeks 
43 circuits were maintained in working order by 
one pile, in which the energy of gas jets was con- 
verted into currents of electricity. 

It is, perhaps, in improvements in conduc- 
tors that England has shone most. She has 
supplied the world with cables. Her iron-clad 
ropes rest on the bottom of every sea, and her 














oe 


— 7 


zmerican Gas Light Fournal, 





Oct. 2, 1878. 





cable fleet is seen nearly everywhere. The Post 
office alone possesses sixty-two cables, embracing 
1,000 miles. The broad Atlantic is spanned by 
six cables, two of which are, however, dead and 
irrecoverable. This is due to defective design, 
and not to any inherent difficulty in ocean teleg- 
raphy. 

In the manufacture of iron wire England stands 
pre-eminent. Messrs. Johnson, of Manchester, 
have led the way with their continuous “ rolling” 
method. 

Our moist climate, smoky atmosphere, winter 
fogs, and salt-sprayed land have proved a sad 
source of trouble in insulating our wires. The 
inventive faculties have been directed to sur- 
mount these difficulties of our climate more than 
to overcome any other source of trouble. Messrs. 
Clarke, Varley, Andrews, and many others have 
battled against these difficulties in vain. Several 
imvrovements are now under trial, such as Cor- 
deaux’s, to facilitate cleaning, Fuller’s to increase 
resistance, and Messrs. Johnson and Phillips, 
who have struck out quite a new line by inserting 
a section of oil inthe path of the current. Indeed, 
we are always experimenting in this direction. 
The higher classed apparatus that is being intro- 
duced needs higher classed insulation The dif- 
ficulties of this country are not « xperience d else- 
where, and therefore our efforts to cure the evil 
are not appreciated. The form that is found per- 
fect in America failed miserably in England, and 
those accepted on the Continent are not to be 
compared to those in use here, when erected un- 
der similar conditions. 

It is, pe rhaps, in the sending department that 
the greatest changes have been made. 

Varley’s double-current system, working with 
polarised relays, has survived all others ; but the 
keys used in working it, which at first were cum- 
brous, have been revolutionized by Mr. Strob, 
and by the Post-office electricians. Keys manip- 
ulated by hand cannot be made tosend more than 
45 words per minute, whereas the limit of reeord- 
ers far exceeds this. Moreover, the hand soon 
tires, and cannot maintain the speed. Indeed, 
the average rate of sending of the best operator 
does not exceed 30 words a minute. 

Alexander Bain, in 1843, preposed to replace 
hand-keying by automatic sending, and thus to 
attain much higher speed. 

The ¢ rdinary dot and dash of the Morse alpha- 
bet was mechanically ‘‘ punched” out of paper 
slips, and the paper thus punched automatically 
nsed to send the currents. The punched paper 
was mechanically drawn, at any speed, between a 
metal roller and ‘‘ style,’ which came into con- 
tact at every opening, and thus completed the 
circuit and sent the signals. But Bain was be- 
fore his time. Fast speed telegraphy was not 
then wanted. To be practically succe ssful, in- 
vention and necessity must exist together. 

The old proverb quaintly expresses the idea, 
** Necessity is the mother of invention,” but the 
child is often born before its mother. This was 
the case with Bain. There was not business 
enough to fil) a wire, hence the system remained 
in abeyance. It was taken up again by Wheat- 
stone, in 1868, when the necessity for improved 
methods began to be evident. Wheatstone de- 
vised a different system of punching, based on the 
principle of the Jacquard loom. This sy stem has 
been very extensively employed by the Post-oftice. 

At the present moment there are over 170 in- 
struments worked. Indeed, without its aid, it 
would have been impossible to have coped with 
the enormous amount of news which the cheap 
tariff thrust on the Post-offie wires. 

Wheatstone’s well-known A B C apparatus has, 





also been entirely remodelled and improved by 
the Post-office electricians. Nothing but th. 
original idea remains, and the machine now turn- 
ed out by Mr. Stroh is one of the most perfect 
pieces of mechanism employed in any art. 

The telephone bids fair some day to be of use 
in some branches of telegraphy, but its progress 
has been disappointingly small. Everyone has 
been experimenting upon it. Scores of improve- 
ments have been suggested or patented, but it 
seems to have sprung into existence with all its 
perfections and imperfections on its head. 

In fact, of all the instruments that I have seen 
and tried, those which I brought over from 
America last year and exhibited before this Asso- 
ciation in Plymouth remain the best, and surpass 
all rivals. It has not at present found much fa- 
vor in England. Its effects are feeble. It is too 
sensitive for practical use on existing lines. It 
requires complete quietude not only in the air 
about it, but in the wires conveying its signals, 
and its employment has been checked by the out- 
rageous terms demanded. 

The changes and improvements that have been 
made in the sending apparatus have been accom- | 
panied by equal improvements in the speed of 
working in the receiving apparatus. The laws of 
induction on wires and in instruments, the causes | 
of retardation in working on long lines and sub- 
marine cables, have been carefully studied by 
English electricians, and means have been devis- 

d to rednee or remove the deteriorating influ- 
ences, While on a short line it is possible to 
tain 1,000 words a minute, or more, the rate of 
working rapidly diminishes with distance, and 
between London and Dublin it was difficult to 
maintain more than seventy words a minute. 
Modes of compensating upon the line the eur- 
rents sent up by the Wheatstone transmitter, and 
of connecting up coils so as to eliminate the ef- 
fects of currents induced in them from the in- | 
struments, have been successfully introduced by 
the Pust-office electricians, so as to increase the 
rate of working on long lines very considerably . 
and very recently relays of exquisite manufacture 
have been constructed which, inserted as trans- 
lating relays or repeaters at intermediate points, 


have increased the rate of working between Lon- 


don and Dublin fifty per cent. Indeed, while 
the question of increased telegraphic communica- 
tion between Treland and England was under con 
sideration, this more rapid mode of working 
solved the question. It has in some instances in- 
creased the rate of working 100 per cent. 

Bain’s original chemical recorder has been re- 
suscitated, but its use has been attended with | 
disadvantages which have not led to its extended 
employment. It is in use in Dublin. 

Bain’s recorder has also been resuscitated in 
America. Mr, Little applied to it a condenser as 
a shunt to prevent the confusion or running to- 
cether of signals, due to induction on the line 
when running at high speed. He called it an 
‘* overflow dam.” Mr. Edison effected the same 
thing in a better way by using an adjustable elec- 
tro-magnet as a shunt. Immense speed was at- 
tained by this means. 

It will thus be seen that the distinguishing fea- 
ture that has characterized the improvements 


made by the Post-oftice officials has been 1n the 


direction of fast-speed tel 


grapliy ; and it is not 
too much to say that they have more than quad- 
rupled the working speed of wires. 

The improvements made towards increasing the 
Capacity ol wires ls woudertul, Where one mes- | 
sage only is sent on one wire, in one direction, it 
is called simplex telegraphy. 


Gintl, in 1853, showed how it was possible to | 


send two messages, in opposite directions, on the 
same wire at the same time, and therefore render- 
ed possible duplex telegraphy. He balanced the 
currents passing through the home station, so 
that equilibrium was only being disturbed when 
the sending station was working at the same time, 
and then the disturbance exactly coincided in am- 
ount with the current which would have arrived 
to indicate the signals from the distant station. 
So that, whether the home station were working 
or not, its apparatus continued to indicate the 
signals received from the distant station. Gintl’s 
plan was considerably modified in 1854 by Sie- 
mens, Frischen, Edlund, and othere, but for 
nearly 18 years it remained a scientific novelty, 
pricipally because the invention was before the 
necessity. It was not wanted in 1855. But it 
was also deficient in one respect. Mr. J. B. 
Stearns, in America, removed this defect in 1872 
by applying a condenser to con:pensate for the 
effects of induction on the line, which were not 
understood in Gintl’s day, and duplex telegraphy 
became a practical system. 

There are now in England nearly 200 circuits so 


| worked, and our ocean cables, by the the aid of 


peculiar condensers. introduced by Muirhead and 
Taylor, are gradually being duplexed. 

Bernstein, Stark, Siemens, Kramer, and Boss- 
cha, in 1855, showed how two messages could be 
sent in the same direction at the same time, on 
the same wire, and hence rendered possible di- 
plex telegraphy. 

The principle of this system of working consists 
in having two apparatus, the one worked by 
weak currents and the other worked by strong 
currents, and so arranged that they work inde- 
pendently of each other; but the plan has never 
been brought into actual practical use as a diplea 
syst m. When, however, these two plans were 
combined together, they formed quadruplex tel- 
‘apli 
This combination was suggested by Bosscha 
and Stark, in 1855, and by Mr. Oliver Heaviside, 
in 1873. It was patented in this country by Mr. 
Stearns. in 1874. It was, however, for the first 
time put into practical operation by Messrs. Edi- 
son eid Gerritt Smith, in 1876, upon the lines of 
the Western Union Telegraph Company in Amer- 
ica, where it is now applied to sixty circuits. It 
is now being introduced by the Post-office. 

Its method consists in working one apparatus 
with reverse currents, independent of their 
strength, and the other apparatus with strong 
currents independent of their direction, both be 
ing duplexed. Hence it is in fact a double du- 
plex system. It works perfectly on short lines, 
but it beeomes troublesome on long lengths. 

It is capable of considerable extension and vari- 
ation. In America it works to distances exceeding 
1,000 miles by means of relays or repeaters fixed 
about the centre of the cireuit. Thus New York 
works to St. Louis with relays in at Pittsburgh. 
At the present time, West Hartlepool and Mid- 
dlesborough are each working duplex to London 

on separate wires to Leeds, but on the same 
wire to London, 

Telephone currents are very minute currents 
following each other with great rapidity, and they 
can be superposed on ordinary working currents 
without interfering with their action on ordinary 
telegraphic apparatus. 

Mr. Cromwell Varley utilised this principle in 
1870, by patenting what we may call harmonic tel- 
egraphy, but it remained for Mr. Elisha Gray, of 
Chicago, to work the system out practically. He 
utilises the wires employed for serving ‘‘ way” 
or intermediate stations by working them also 
harmonically between their terminal points, thus 


eg! Ly, 


| vastly increasing their capacity. This system is 


now under trial in America, and it is exhibited in 
the Paris Exhibition, where Mr. Gray is also 
showing an octoplex system, or a mode of send- 
ing eight messages on the same wire at the same 


|time, which is said to have been experimentally 


tried with suecess between New York and Phila- 
delphia. 
[To be concluded.) 
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Official Report of Examinations of Gas for 
three Weeks ending Sept. 28, 1878, made 
at the Photometrical Room of the Depart- 
ment of Public Works 

Corrected Illuminating Power. 





: 5 o) oS Oo Oo 
Time of re re “ “2 = 
Sept.| Dayat | 4% S& a =) =% 
which aa) Se — ml | Gas 
1788.| Test were| 2) 5 « “s % | So i 
made. Bx) 8€5/ £0 6/ as 
z2shiais si 
9 15.93/16.62)18.02)17.15)17.44 
Between 
10 16.49)16.40 19.11,17.87 17.51 
9 A. M. 
11 15.80 16.17 18.69 17.46 16.92 
and 
12 16.58,17.08 18.24)17.—|17.02 
6 P.M. | 
13 | 116.56,17.72 19.48 16.81)16.91 
14 17.01,17.61/19. 15)17.04/17.09 


Average) 16.39/16.93)18.78)17.22 17.14 


eo SSS ee eee 


16 116.58.17.18 19.40 17.59 16.96 
17 116.84 17.80 20.06 17.85 16.89 
18 | 16.72 17.20/19.52/17.95 16.85 
19 | 16.92 17.45 19.44 17.78 16.75 


| 

| 
| | 
| 
| 
| 


} 

20 16.68)17.76)19.56/17.57, 16.46 
{ j 

21 16.71'17.3019.74, 17.46 16.36 


| 
Average/16.74 17.36/19.62)17.69 16.71 
| 


|16.66 17 .35)21.01/17.81)16.44 


117.39/17.46 19.95)17.53/16.30 


25 | 16.90 18.38 20.41 16.63 15.90 
26 | )17.02)18.31 21.00 17.34 16.10 
27 17.27/18.12 19.69 17.17 16.18 
28 | 17.7618. 27/20.75/17.23/16.38 

| Average 17.16 17.98 20, 17 17.28 16.21 


Sugg-Letheby burner. 
E. G. LOVE, Gas Examiner. 
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(From “Journal of Gas Lighting.” 


British Association of Gas Managers. 


- -_> 
Mr. Meraven (London) read the following paper 
on 


A NEW STANDARD FOR DETERMINING THE ILLUMINATING 


POWER OF GAS 


That the present parliamentary standard for deter- 
mining the illuminating power of gas is unsatisfactory 
| will be disputed by few Members of this Association. 


| If we possess a donbt as to the exact length ofa 
| yard, the capacity of a quart, or the weight of a hun- 
| dradweight, it is possible to have it compared with, 


| and corrected, if necessary, by the recognized stand- 


ard; also, within the last year or two, a standard 


burner has been duly deposited, so that we can com- | 
pare the burner supplied with our photometers. But | 


we are not so fortunately placed with regard to our| 


standard candle, and we are still at a loss to know 


what a standard candle really is, although we are 


tolerably well acquainted with the expressions six to 
a pound, and 120 grains per hour. The Legislature | 
has deemed it sufficient, and gas companies have not 
objected to it, that the light given by a certain quan- 
ty of gas shall be compared to, and its value deter- 
mined by, the light given by a certain number of 
sperm candles possessing the above qnalifications. 

It has been clearly demonstrated by Mr. Kirkham, 
in the able paper he read at the Institution of Civil 
Engineers, and the results of his and Mr. Sugg’s ex- 
tensive and elaborate researches were brought before 








the notice of this Association, in the interesting lec- 
ture given by the Jatter gentleman at the meeting in 
1870—that the candle is a most unreliable standard, 
ind altogether unfit for determining tbe illuminating 


power of gases. 


| 
| 
) | 
It is now nearly ten years since these serious de- | 
fects in our standard were pointed ont, yet new com- | 
panies have obtained parliamentary powers, and ex- | 
isting companies have been permitted to extend their | 
plant, and all have agreed that the commodity in 
which they trade shall be subject to this incorrect and 
unfair standard. Has not the time yet arrived for 


Gas Managers to exert their influence in a direction 
which will eventually remedy this ? 

It is the intention of the writer of this paper, before 
describing what he considers a very good substitute 
for the candle, to point out some of the evils attached 
to the present standard, and then to direct attention 
to some of the methods and instruments which have 
lately been introduced as standards for determining 
the illuminating power of gas. 





It is generally understood that the results of photo 


metrical experiments are influenced by altering the 
positions of the wicks of the candles used, and it oc- 
| curred to the writer to make some experiments with 
different candles, and note the effect produced by the 
altered position of their wicks on the delicate instru- 
ment invented by Mr. Crookes, which he has termed 
a radiomoter; and, as these experiments appear to 
possess interest, tle writer has determined to intro 
duce them to the notice of the meeting, trusting that 
they may prove worthy of the time their explanation 





will occupy. 

The first set of experiments was made as follows: 
The candle under examination, after being lit, was 
hung in a delicate balance; the radiometer was then 


fixed on a stand, so that the center of its globe would 
be in the same horizontal line as the flame of the 
candle, and fixed by means of fine plumb lines exactly 
6 inches away from the cente: of the flame, the whole 
being protected from draughts and reflected light by 
suitable screens. The candle being balanced, the 
| minute clock was started, and for ten minutes obser- 
vations were made of the number of revolutions of 
the radiometer. At the end of the ten minutes the 
candle was extinguished and weighel, the rate of its 
consumption of sperm and the number of revolutions 
of the radiometer being noted. Each candle was | 
tried four times, the position of the wick being al- 
| tered each time. The results obtained from six dif- 





ferent candles are marked on diagram 1,* the vertical 


lines representing the different consumptions of 


|sperm in grains per hour, and the horizontal the 


tenths of a revolution of the radiometer. The black 
marks are formed to indicate the position of the 
wicks. It will be observed that, if there had been & 
regular increase of illuminating power given by the 
candles with an increased consumption of sperm, the 
marks wonld appear all on one horizontal line. This, 
however, is not the case; neither does it indicate 
that a candle gives more light with its wick at right 
angles to the radiometer than it does in any other 
position. But it proves what an irregularity there is 


in the amount of light emitted by this uncertain 


standard. 

Feeling tolerably well satisfied with the results of 
these experiments, the writer undertook a second 
series, with the center of the candle fixed exactly 6 
inches away from the radiometer. Three times each 
candle was tried, with the wick in a different position 
each time. Diagram 2 shows the results obtained 
from an examination of seven different candles. 
Each candle will be distinguished with its wick in the 


| different positions, and by its color. It will be ob- 


served, in all cases, that when the wicks were turned 
away from the radiumeter the number of revolutions 
was low, compared to those in which the wicks were 
turned toward the instrument, and that always when 
the wicks were at right angles the number of revolu- 
tions was about midway between the two. ‘This pe- 
culiarity was not observed in the first series of the 
experiments, because the centers of the flames of the 
candles were in that case the fixed distance from the 
radiometer; but in the second series the centers of 
the candles (disregarding their flames) were the fixed 
point, and it is interesting to observe the great effect 
produced on the radiometer with the wick in one 
case bending toward it, and iv the other bending 
away from it. One instance marked cn diagram 2— 
wick turned from the instrument—revolutions per 
grain consumed, 5°66; wick turned toward it, revo- 
lutions, 7°57; showing an increase of 33 per cent. 
faking all the candles marked on diagram 2, the 
average increase in revolutions per grain consumed 
imounts to 224 percent. Tne altered position of the 
flame of the candle each time the position of its wick 
was moved was hereby clearly indicated by the sensi- 
tive character of the instrument. And it was found 
by careful measurement to be about three-eights of 
in inch—/7. ¢., the center of the flame (the candle 
being turned on a fixed center) would describe a circle 
three-eights of an inch in diameter. 

Several experiments were tried in the usual manner 
on the ordinary photometers, resulting in a difference 
in the quality of the same gas of over one candle, by 
using the wicks in one case turned away from the 
disc, and in another turned toward it; and in all 
cases when both wicks were at right angles to the bar 
of the photometer, the result was a mean of the two 


previous tests, A reference to diagram 2 will show 


the similarity between these tests and those recorded 
by the action of candles on the radiometer — sufficient 
evidence to remove all doubt as to this instrument 
being reliable for the purpose it was used. Heat-rays 
from the flames of the candles undoubtedly had their 
respective influences in operation, in addition to the 
luminous rays; yet we are able to form a fair compar- 
ison, as the whole of the experiments were made in 
ihe same way, and similar results shown. 

The above results of experiments, altnough they 
are as drops compared to the ocean of facts clearly 
proved by Messrs. Kirkham and Sugg, tend to show, 
firstly, that candles do not give a uniform light, even 
when exactly the same weight of sperm is consumed ; 
secondly, that there is no more light given by a can- 
dle with its wi@& in one position than in another, pro- 
vided that the center of the flame be the fixed point ; 
and thirdly, that unless (in using an ordinary photo- 
meter) the gas to be tested is compared with the cen- 
ter of the flame of the candle, the resulting observa- 


“It has not been found practicable to introduce this, and 
diagram 2, into our report.—KEp. J, G. L. 
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tions will be mislexding. From this we may conclude 
that as there appears to be no uniform amount of 
light given by candles, even when of the same make 
and apparently exactly alike, it is an unsatisfactory 
standard, and that if we are compelled to continue its 
use it is absolutely necessary that the centers of the 
flames should Le in the proper position on the photo- 
meter bar. Under these conditions it is possible to 
improve the candle as a standard, and diminish the 
chances of error in its use; but as photometers are 
generally constructed (unless of the class recently im- 
proved by Mr. Sugg), so that the candle-holder is 
fixed a certain distance from the burner, it is left in 
the option of the operator to place his candles with 
the wicks in any position he chooses. The results of 
this latitude of discretion on the part of the operator 
might prove very serious to a company who are com- 
pelled to supply a certain quality of gas under pen- 
alties. Engineers of these companies are, therefore, 
compelled to make gas of such quality as to allow fo: 
the variations of the present standard; and as it is 
quite possible for Examiners to make the same gas 
vary to the extent of one candle—half a candle in 
favor of the company and half a candle against the 
company—by merely altering the position of the 
wicks of the candles, it is necessary to make the gas, 
at any rate, a half a candle higher quality than there 
wonld be recessity for if the centers of the flames 
were the fixed point; or, in other words, if the wicks 
of the candles were always turned at right angles to 
the photometer bar. 

This matter arsumes a serious aspect when we look 
at the cost in London alone of this half candle. Assum- 
ing that to enrich 16-candle gas to get 164-candles 
costs one halfpenny per 1,000 feet, and at this figure 
it is not over estimated, the total quantity of gas 
made in London in 1876 having been 15,629,484,000 
feet, it anounts to no less a sum than £32,561. That 
this expenditure might be considerably reduced, if 
not altogether saved, there is little doubt, if a uniform 
and unvarying standard was adopted. 

The writer would suggest that so long as the candle 
continues to be the standard, the Referees sheuld be 
required to direct the Gas Examiners to place the 
candles with their wicks pointing across, or at right 
angles to the photometer bar. But we are not all 
subject to have our gas tested by experienced opera- 
tors, and any edict issued by the Referees would only 
affect a small proportion of gas-makers. The writer 
can well understand the indignation of a Gas Mana- 
ger, when, just to wind up his laborious daily duties, 
he estimates the quality of gas in his holder, by an 
experiment with his photometer, to be equal to 15 
candles, he having unintentionally used the candles 
with their wicks leaning away from the disc, and rests 
satisfied with what he conscientiously believes to be 
the true value of his gas. When, however, his Ex- 
aminer, equally anxious to act conscientiously, ar- 
rives at a very different result, the wicks of the 
candles he uses happening to be turned in the oppo- 
site direction, and he believing also in the satisfactory 
test he has made, publishes to the consumers the in 
formaticn that the Gas Manager has been making and 
delivering gas of an inferior quality. Such, then, is 
the standard that both skilled and unskilled Examin- 
ers have to operate with at the present time. 

The remedy for this evil undoubtedly is to substi- 
tute an unvarying standard, and one which can be 
depended upon The question still remains, How is 

this to be accomplished? Several snggestions have 
lately been made for improving the standard, among 
which that of Mr. Vernon Harcourt is one of the 
latest. But, to the writer, the preparation of pen- 
tane gas appears to require great skill and care; great 
difficulty also will be found in keeping the water-line 
of the meter accurately adjusted, and the height of 
the flame exactly defined, even with the aid of a plat- 
inum wire. These difficulties render this test unfit 
for ordinary practical purposes 

Next in the order of consideration (and, from its 
extreme simplicity, it might well have been placed 
first in the list) is the ingenious discovery of the radi- 


| power. 


ometer by Mr. Crookes, which demonstrates the fact 
that light is capable of exerting mechanical power. 
This appears to be everything that can be desired as 
far as determining the power exerted by different 
flames ; but the delicacy of the instrument necessary 
to record the revolutions, as at present constructed, 
will probably prevent its ultimate adoption as a 
standard. 


The illuminating power meter designed by Mr. Sug 


is a very serviceable instrument, but it is considered 


by some to possess the same disadvantage as the pen 
tone standard in the difficulty of regulating the height 
of the flame, with this important advantage, however, 
that the errors would be small compared with Mr. 
Harcourt’s shorter flame in his standard. 


It has also been snegested to substitute an oil lamp 


as is adopted by the French as their standard) for |} 
candles; but then we have the difficulty of procuring 

oil of a constant quality, its ability to be affected by 

change of temperature, the even textnre of the wick 

and consequent form of the flame, and the effect of 

atmospheric influence in its combustion. 

Lowe’s jet photometer, as improved by Messrs. Kirk- 
ham and Sugg, is a very useful instrument for the | 


purpose, and recommends itself as being much more 


reliable than the candle. 


For some time past the writer has been considering 
the subject of this paper, and his investigations have 
convinced him that it is possible to form an unvary- 
ing standard for determining the illuminating power 
of gas burning at one end of a photometer. by com- | 
paring it with a portion of the most luminous part of 
. flame of the same gas, or of gas of any other quali- | 
ty, consumed by a similar burner, at the other end of | 
the photometer, in the position occupied at present | 
by the candle. In other words, he has wages | 
that portions of the flames of gases of varying quali- | 
ties, ranging in illuminating power between 15 and 
35 candles, consumed so as to affect perfect combus" 


tion by similar burners, are equal in illuminating 


The drawing on the wail represents a 60-inch 
Letheby photometer, which illustrates the manner in 
which it is proposed to use the new standard. The 
burners used in making the various experiments, and 
which are ccensidered most suitable for the purpose, 
are the same that the Referees have adopted as the 
standard burner. They are capable of consuming 
gas of any quality up to 40 candles with perfect com- 
bustion. 

In front of the burner, between it and the photo- 
meter disc, is fixed a brass screen, with provision 
similar to that of an ordinary candle-holder, for fixing 
it at the end of the photometer bar. The tube on 
which the burner is fixed is provided with a T-piece 
and union joint, to which can be attached a flexible 


tube from the ordinary service to the photometer, 


dinary 100-inch photometer, fitted with necessary 
screens; a Referees standard burner at each end, 
connected to their respective meters and governors ; 
and two small gas-holders, one filled with common 
gas, equal to 15 candle power, the other with cannel 
gas, equal to 35-candie power. The burner on the 
right was supplied with common gas only; that on 
the left with a service from both common and cannel. 
The meter of the right hand burner was adjusted to a 
steady consumption of common gas of 5 feet per 
hour. In the first place it was necessary to deter- 
mine the most suitable form of aperture to be used 
in the screen. This was arrived at by a series of ex- 
periments representing an analysis of each flame. 
The left hand burner was fitted with a tin screen, with 
a large hole in it, about 34 inches high and 1} inches 
wide, and a smaller screen with an aperture about 
14 inches wide and 3-10ths of an inch high, made so 
as to be easily moved in a vertical direction, and suf 
ficiently deep to cover the large hole in the first 
screen. This enabled the writer to ascertain the 


| amount of light given from the same portion of the 


flame of each gas. The plate on which this screen 
moved was marked 3 inches from the top of the burn- 


|er, and carefully divided into ten spaces, each space 


corresponding in depth to the aperture in the move 
able screen. Five observations were made, and the 


average recorded with the screen in each of the posi- 


| tions, common and cannel gas being alternately burnt 


in the burner behind the screen. 
The following tables show the results. 
Tasie I. 


Experiments to dé termine the Form of Apperture to 
be adopted. 
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supplied with an ordinary micrometer cock and gov- 
ernor, to facilitate the adjustment of the height of 
the flame. The end of the tube is fixed on a stand, 
so that the whole may be lifted off the end of the 
bar at any time. A hole about one inch in height 
and one-quarter of an inch in width is cut in the 


screen, of the form and in the position shown on 


drawing, which will be found sufficient to allow an | 


awount of light to pass through it equal in illuminat- 
ing power to that given by two standard sperm can- 
dles. Screens must be provided to prevent any other 
reflected light upon the photometer disc. 

After lighting the gas at both burners, and adjusting 
the rate of consumption of the gas to be tested, the 
operator will be able, by one observation, to deter- 
mine its illuminating power. The size of the aper- 
ture on the brass screen migkt, if desired, be reduced 


so as to allow sufficient light to pass through equal 


in power to one candle only, and this wou!'d appear | 


preferable, as the scales of photometers are marked 
for 1 candle, but then the advantage of the more 
equally illuminated dise would be lost. 

The manner in which the experiments were con- 
ducted, which enabled the writer to arrive at the 
| above conclusions, were as follows: He used an or- 





HORIZONTAL APERTURE IN SCREEN, EMBRACING WHOLE 
WIDTH OF THE FLAME, 


Four series of experiments, each being the average 
| of five observations. 


Common gas=15 Candles. Cannel gas=35 Candles. 
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Common gas=15 Candles. 
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Tasue II, 


Result of Experiments with Vertical Apperture in 
Screen. 


Cannel. Common, Cannel. 





6°70 7°10 6'8: — 
6°80 6°85 7 
7:00 6°90 6 — 
7°20 7°00 c _ 
5°80 2 ee 6°98 Fe 9°00 
7°10 i | ee 7°20 : 8°55 
6°70 6°90..;.. ee 7° 8°80 
7°00 6°85... 7°15 6° 8°70 
7°15 cig | Se . 6°90 (i 8°55 
7°25 eS 7°10 YS 8°70 
69°70 69°95 70°30 q1° 52°30 
697 6°99 7°03 7°15 8°92 8°72 


Flame in each gas in screen burner adjusted to a 
height of 3 inches. 

Gas at opposite end of photometer burner 5 feet 
in all cases. 


Common. Cannel, Common. | 


Cannel gas=35 Cand'es. | 


with common and cannel gas, and in many cases the 
averages of ten observations of the one were equal to 
that of the other—clearly proving that a portion of 
the flame of 15-candle gas was equal in illuminating 


power to a corresponding portion of the flame of 35- | 


candle gas, 
In the last mentioned experiments, the range of 20 


| candles between the quality of the two gases is so 


great that even if a slight variation was found be- 
tween the two it would be proportionately diminished 
if the quality of the two gases were nearer alike ; but 
as it was the wish of the writez to thoroughly con- 
vince himself of the adaptability of the standard he 
suggests, before bringing it under the notice of the 
Association, he was particularly anxious to submit it 
to the most severe trials, and as the results which 
have been arrived at and referred to above appear so 
satisfactory, he has the greatest confidence in intro 


| ducing the subject to the notice of the meeting as an 





| 


unvarying standard for determining the illuminating 
power of gas. It possesses this advantage—that the 


quality of the gas to be tested may be arrived at by 


one single observation, thereby saving time. It is| 


not dependent upon the height of the flame being ac- | 


curately adjusted. 


The color of the two flames being | 


alike, the illumination of both sides of the dise will be | 


nearer alike. It is not sensibly affected by atmos- 
pheric influences. 
skilled operators without the chance of error, or of 
the photometer being converted into a misleading in- 
strament, which now it unfortunately is often made 
to appear. 

The writer's acknowledgments are due to Mr. Sugg 
for his kindness in constructing an apparatus, and 
fitting the same to one of his most recently improved 


photometers ; also for his trouble in exhibiting his 


illuminating power meter and improved jet photome- | 


ter, all of which are in operation for the inspection of 


members. Also to Mr. Kirkham, for the loan of his 


large diagrams, which are hung on the wall for the 


| purpose of reminding every one concerned as to what 


| has been done in years gone by in the matter of ex- 


| posing the ridiculous standard we are at present 


| using. 


Referring to the average of the four sets of experi- | 


ments in Table L., it will be seen that the position of 
the greatest amount of illuminating power of the 
flame of cannel gas is lower down the screen, or 
flame, than that from common gas—z. ¢., No. 6 of 
common appears to be equal to No. 5 of cannel. 
Combustion appears to take place nearer the burner 
in the case of the latter than in the former. Tuking 
three sections of each flame, 5, 6, and 7 of common, 
and 4, 5, and 6 of cannel, there is a very shght differ- 
ence in the average of each. It therefore occurred 
to the writer that if the aperture embraved portions 
of three of these horizontal spaces it would be the 
best form of screen to adopt, and so it has proved 
itself to be. The results shown on Table I. were ar- 
rived at by using an aperture which embraced the 
whole width of the flame, and the variations in the 
results indicated are produced by two causes—first, 


ondly, the bright portion of flame which is easily ob- 
served at the edge of the flame from an ordinary Ar- 
gand burner. The adoption of the vertical aperture 
excludes these causes of variation, and the results 
arrived at are quite satisfactory. It is possible to fix 
the screen with the vertical aperture so that the 
same amount of illuminating power of flame will 
pass through it from both gases. Out of the 
whole number of long experiments the writer 
made—tbree of which are recorded on Table U.— 
their averages did not vary more than 2-10th of a can 
dle between the power of the light through the screen 


| 


And lastly, the writer’s thanks are due to the 
meeting for the kind attention he has received. In 
conclusion, he trusts he has succeeded in convincing 
the members that the test suggested is genuine; but 
if he has failed in this, he will be quite satisfied if 
any remarks he has made concerning the present un- 


It can be used by skilled and un- | 


question of experiment. I have distilled the sub- 
stance on a tolerably large scale several times, and 
determined the specific gravity for the products, and 
although there is no way of proving such a fact—one 
can merely state it—there is no difficulty whatever in 
obtaining by the gallon this liquid of uniform compo- 
sition. It is extremely volatile, so much so tbat when 
a small measure of it is brought into 3 cubic feet of 
air, it volatilizes immediately, and forms a gas which 
is permanent under the greatest atmospheric prese 
sure, and at a temperature below the freezing point 
of water. Thus I make a gas which consists of near- 
ly 1 cubic foot of hydrocarbon and 3 feet of air. The 
two conditions necessary for a photometric standard 
are—first, the production of a combustible, of con- 
stant composition, to give the light ; next, conditions 
of burning which are definable and easily producible. 
(hs conditions of burning I propose are that the gas 
shall be burnt at the end of a piece of brass tubing, 1 
juch in diameter and 4 inches in length, closed by a 
plug half an inch in thickness, and perforated by a 
quarter inch hole. I take this with a view to have 
simple measurements, all on a large scale, eo tat 
there is no part of the burner which, with moderate 
trouble, cannot be reproduced in one case exactly as 
it stands in another. ‘That all quantities to be ad- 
justed shall be sufficiently large that the errors occur - 
ring in making shall be immaterial, appears to me to 
With this burn- 
er I burn the gas in the proportions I have described. 


be an essential condition of success. 


The proportion between the air ard gas so described 


| is such that when burnt at the rate of half a cubic foot 


| greater rate ; 


satisfactory standard have the effect of assisting in | 


the establishment of some other standard worthy of 
its name. If, however, he fails in this, he will truly 


and feelingly say, ‘‘Le jeu ne vaut pas la chandelle.” 


The Puestpent said as Mr. Vernon Harcourt was | 


| present he would ask him to describe his apparatus, 


Mr. Vernon Harcourt said: Not having expected 
to be asked to describe the standard I propose, I have 
not had an opportunity of placing it before the eyes 
of Gas Managers. Naturally, I do not myself think 
that the apparatus [ have proposed is cowplicated to 
the degree to which Mr. Methven seems to think it 
and I will endeavor, if I can without having the ap. 
paratus before me, to describe it sufficiently for those 
present to understand. I[ prepare, in the first in- 


stance, a gas of constant composition. Itis very 


readily made, for it is a mixture of air, whose compo- | 


sition is constant, with the vapor of a hydrocarbon 
which can be readily obtained from a few rectifica- 
duction of air gas. It is of constant chemical compo- 
sition, constant specific gravi'y, and nearly coustant 
boiling point. The preparation consists in bringing 
first into an experimental gasholder a measure of air. 
The gasholder is furnished with a scale by which the 
quantity of air passed in can be read off. The one I 
have been employing is of such a size tbat I find 3 
cubic feet to be a convenient quantity. Inthe crown 
of the gasholder there is a tap through which I pour 
in, from a measure, a quantity of pentane, which is 
the hydrocarbon I use. This substance is really 
more easily obtained definitely than either alcohol or 


| tions of the petroleum now largely sold for the pro- | 
the alterations of the width of the flame; and sec- | | 


present standard. 


per hour, the light given shall be equal to the light of 
an average standard caudle. Icheck the quality of 
the gas I prepare by measuring the height of the gaa. 
I fix a piece of platinum wire immediately above the 
orifice of the burner, at a height of 2 and 7-16th of an 
inch. It is perfectly easy to ascertain whether the 
flame that is being produced is the right flame or not, 
and if it is, when the gas is burnt at the rate of half 
a cubic foot per hour, the top of the flame will pre- 
cisely touch the wire. Ifthe gas is too poor for the 
flame to touch the wire, it will have to burn ata 
I have 


made a number of observations in order to choose 


if too rich, at a lower rate. 


this flame, so that it will correspond with the average 
flame of a candle. I entirely agree with the remarks 
Mr. Methven has made as to the inaccuracy of the 
I have worked with it a great deal, 
making candle testings for a great many years, and 
nothing can be moce unsatisfactory than the endeavor 
to obtain accurate results in a quantitative operation 
in which the standard that is used varies so extremely 
as, I believe, with all possible care, the standerd 
Mr. Methven has dealt with 


a particular source of error—a zrave source, I have no 


sperm candle does vary. 


doubt, and one which it is fair to mention was point- 
ed out in the Journal of Gas Lighting, some years 
|ago, by Mr. Young, that when the candle bends over, 
| a3 it always does, it throws the flame a little out of 
axis. This, I think, fairly might be remelied, in the 


case of two candles, by arranging the wicks so that 


they may look oppesite ways as the candles burnt 


|down. If they are rightly placed, the movements of 


the two will correspond to one another, so that the 
mean position will be about alike. There are other 
| more grave errors to which candles are liable. One 
is the difference in amonnt of light given according as 
the cup of the candle is filled with melted grease, or 
is drained dry. This difference is produced by so 
slight a cause as opening a door, ora very slight 
draught, and it does not pass off at once, but continues 
for ten minutes. The candle may be burning bright- 
ly or low, and, as the cup is full or empty, you find 
the difference of light, which is by no means fully 
compensated for by the customary allowance for the 
difference in the amount of sperm burnt. Another 
difference, still more 4Jifficult to deal with, is the accu- 
mulation of ash at the top of the wick when the candlo 


| 
| er well the wick is made, there is a considerable accu- 


bas been burning in still air for some time. Howev- 


other more familiar substances. That is simply a| mulation of ash at the end of the wick, which greatly 
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reduces the light of the candle. A slight shock to the 
candle, or a slight draught, may cause this bunch of 
ash to fall off, with a sudden improvement in the 
light, so that I have found, in making experiments 
with the apparatus, that the removal of this, after 
making a set of observations, would cause a variation 
in the apparent illuminating power of the gas tested 


of two candles. The matter has really been made out 


to the satisfaction of all who have had to do with it. | 


and the question which has to be solved, if possible, 
is to provide some substitute forthe candle. It seems 
to me that a candle has this advantage—‘t is a fam- 
iliar and tolerably intelligible one. It gives some 
kind of rough notion of what is meant by the illumin- 
ating power of a lamp, if we say it is equal to that of 
16 or 10 candles. But I do not think that will be at 
all sacrificed by the substitution of another true unit 
of light in the operation of photometry. Just as we 
still retain such terms as a foot or a grain as measures 
of length or weight, although we no longer use a foot 
as un actual measure, or a grain as an actual weight. 
so I think 16 candles may fairly remain as a descrip- 
tion of a particular kind of gas. I am afraid I am 


scarcely able to offer any criticisms as to what Mr. | 


Methven has brought before you, seeing the appara- 


tus for the first time. I remember, when Mr. Sugg 


ore the Institution of Civil Engineers, he made then 
these statements: That however the quality of gas 
about the same, the actual light given was the same ; 
that gas flames burnt with a particular burner varied 
not in brightness but in size; and that the actual 
amount of light given per unit of light is the same, 
I understand Mr. 
Methven chooses a hole of a particular form and at a 


whatever the quality of gas burnt. 


particular distance from the burner to exclude all but 


Mr. Hartiry (London) said he hardly dared ven- 
ture to say a word in favor of candles, which seemed 
to have gone completely out of favor of late, although 
there were still some users who considered a candle 
There was one diffi- 
that the 
Acts of Parliament would have to be modified before 


an exceedingly good standard 


culty in the adoption of a new standard 


any other standard could take possession of the field. 
Witb Mr. Harcourt’'s test he was perfectly familiar, 
and he must acknowledge there was no difficulty in 
using it. He had prepared the gas, and could assert 
that it could be used with facility. In the paper just 
read he found reproduced a scheme with which he 
was familiar some years ago, and with which he 
worked for a considerable time—that of Mr. Fiddes. 
Unfortunately, he could not obtain with that arrange- 
ment the same result which Mr. Methven said he had 
obtained. He found that unless he maintained the 
flame at a very constant height, and if, moreover, he 
had variations in the quantity of gas, there were va- 
riations in the indication given by the instrument, 
and, therefore, that he could have no standard, and 
could put no dependence, in fact, in the indications 
Mr. Methven had startled 


him considerably by stating that a range from some- 


given by the photometer. 


| thing like 16 up to 35 candle gas enabled him to get 
gave an account of his illuminating power meter be- | 


the same illuminating power through the apertures 


he had in his opaque chimneys. He was not prepared 


| for that, because he fonnd, when working with Mr. 
that was being burnt varied, if the flame were kept | 


the least portion of this tolerably uniform light, and | 


that this portion of light passing through the screen 
may correspond to the light of two candles. As I 
have said, it is difficult, if not impossible, without 
having experimented with such an apparatus, to form 
for oneself any judgment as to the degree of eceuracy 
obtainable with it is, and I would only ask that Mr. 
Methven, having been in the same case as I have 
with regard to his apparatus, and not having had an 
apportunity of making any comparison, will be equally 
willing as I am to reserve his judgment in the matter. 

Mr. Grorce Livesey said that, having used Mr. 
Harcourt’s method for a considerable time, he conld 
corroborate what had been said, and had found no 
difficulty whatever in the management of it. The 
question of getting the proper height of the 
flame was not a difficult one in any sense what- 
ever. There was just the simple flame, and he be- 
lieved it was a means of testing infinitely superior to 
the candle. He was not going to say that Mr. Meth- 
ven's might not be better, and if, by other experi 
ments, it was proved that that simple apparatus, with 
a slit in the intercepting plate, could be depended 
upon to give a uniform quantity of light under all 
circumstances, it seems an exceeding simple arrange- 
ment, and one which could be applied anywhere and 
everywhere. Whether they could get the public to 
believe that they were receiving a proper quality of 
gas, when the standard by which it was tested was 
the gas which was being tested, he was not quite so 
He feared that the public would be apt to 
say that it was so managed as to 


certain. 
‘do ” them in some 
way or other. 

Mr. V/arner (South Shields) said there could not be 
two op'nions as to the interesting nature of this dis- 
cussion, and the paper had come in very opportunely 
with Mr. Harconrt’s description of his epparatns. 
One question he wished to ask was, in what manner 
did this process of Mr. Methven’s differ from the 
principles set up by Mr. Fiddes some yearsago? HH 
remembered visiting his works at Bristol some time 
afterward, when he gave him an interesiing account 
of the work he had been doing, and he wished 
that gentleman we:e present, as he might throw a 
a little light on the subject 


Fiddes’s arrangement, great divergences ; and, unless 
the aperture was very carefully arranged, and, not 
only so, but the height of the flame very carefully 
maintained, he ran a great risk of having the lumin- 
ous point raised into different positions, and there- 
fore failed to get the same indications on the photo- 
meter. With regard to candles, all he could say was 
that the defects arose from the non-observance of the 
due conditions which should belong to the use of can- 


dles. If, as indieated by Mr. Young, years ago, the 


| candles were placed at right angles, so as always to 


| preserve their centers in due relationship to the dise, 


the difference would not be so extrerue as Mr. Metb- 
ven indicated; but if the candles were ellowed to 


burn anyhow, one might expect to find a considera- 


| ble divergence in the results. He mentioned years 


ago some points he thought should be m garded in the 
use of a candle, and certainly he bad never been able 


to find such extreme divergences as appeared to have 


| been noticed by others, though those differences and 


divergences did sometimes arise, he had no doubt 
Certainly candles did vary considerably, and in ask- 
ing operators to use candles, he asked that they 
should be burnt properly, with the wicks properly 
centered, and if they were not, that the candles 
should be rejected The radiometer had been re- 
fecred to, but that Mr. Methven did not prefer to use 
as a photometer, althongh he had obtained manifesta- 
tions which were very interesting. He (Mr. Hart- 
ley) did not know whether that was ever likely to be 
found useful, for he had never settled how far the in- 
fluence of heat operated in contradistinction to light 
He should feel great pleasure some day in seeing a bet- 
ter staudard, and if it were such a one as ought to be 
adopted, he had very litt!e doubt that alterations in 
Acts of Parliament might be made to suit this or Mr. 
Harcourt's test, which he had had the pleasure of 
working with for some time, but he thought there 
would be considerable difficulty in persuading the 
Legislature and the public that such a change was de- 
sirable or necessary. 
Mr. Hisxop (Paisley) thought that so long as can- 
dles were used there should be some definite under 
standing as to the position in which. the wicks were 
placed. He had yiven his views on this subject in 
the Journal of Gas Lighti pamely, that the back 
of one wick should be turned to the photometer bar, 
and the broad side of the other, so that the exact 
mean of the flames at the center should be be se- 
cured. He held that if the broad side of the two can- 
dles were placed toward the bar, the true light of the 
candles was not obtained, as there would be more 


than the due proportion of light sent in two direc- 





tions One reason why he believed a considerable 
difference might arise in the results obtained by dif- 
ferent experimenters was the use of funnels on the 
top of the photometer boxes. Many boxes were 
used, closed in front, with a curtain to hang over to 
exclude the daylight, and it was the practice to pro- 
vide them with funnels at the top. Many years ago 
he had one supplied to him, and could not by any 
means yet the candles to burn steadily, neither in 
regard to the oscillations of the flames, nor the quan- 
tity of sperm consumed, until he took off the funnels. 
Indeed, he had to all but close the opening in the 
crown of the box with an iron plate, leaving only 
about an inch or an inch and a half uncovered, and 
then he obtained a perfect steadiness of flame, never 
exceeding a variation of half a grain in the consump- 
In common with his friend Mr. Hart- 
ley, he had given a very fair trial to Mr. Fiddes’s 


tion of sperm. 


method of illuminating the bar through a 43-inch hole 
in a copper tubing, substituted for the ordinary glass 
chimney over an Argand burner. If he remembered 
rizhtly. it was placed exactly 14 inches from the top 
of the burner, and was supposed to give a light of 
one candle. He gave it a fair trial, but was obliged 
to abandon it. They were all at one, however, as to 
the desirability of having one standard which they 
could all adopt and obtain satisfactory results from on 
all occasions. He hoped the new method would re- 
sult in a complete success, 

Mr. Batt said he had just been working for about 
three weeks with a photometer, and he had been 
working not only with candles, but with one or two 
other things as well. They had just been making a 
long series of tests, and when they got some distance 
through them, haviny tested about 25 or 30 samples 
with a great many variations of results, it occurred 
to him to change the disc in the reflector on the pho- 
tometer bar (which was a 60-inch Letheby), with the 
startling result of an addition of two candles to the 
illuminating power. This was a matter which could 
scarcely be overlooked when it affected some parties 
to a serious extent, and it necessitated commencing 
the experiments all over again. In addition to this 
defect, he found, as Mr. Harcourt had said, that if 
any interruption occtrred during the observation, 
such as the opering of the door into the room, it ma- 
terially affected the illuminating power of the can- 
dles for perhaps two or three minutes, so much so as 
to necessitate a fresh observation altogether, and 
particularly if it should happen to occur toward the 
end of the test, when the consumption of sperm could 
not possibly make up for the difference in the illum- 
inating power. It would be sometimes equal to one 
and a half or two candles. He should be very glad 
if Mr. Methven’s system should prove a success, be- 
cause it would materially reduce their labors cnce a 
year, at all events, if they could take one test, in- 
stead of having to take 10, 20, or 30. 

Mr. Persurs (Edinburgh) was glad Mr. Methven 
had taken up the radiometer, which he thought had 
not received the attention it should have had from 
gas analysts. If he mistook not, Mr. Goodwin, of 
Philadelphia, made some experiments in connection 
with the radiometer, and gave the results at one of 
He saw 
Major Dresser, the editor of the American Gas-LicHtT 


the meetings of the American Association. 


JOURNAL, present, and perhaps he could state what 
those results were. He might say that, as the Asso- 
ciation talked about visiting Scotland, they might 
possibly, in a year or two, hold a meeting in Ameri- 
ca, and if they did so he was sure there would be no 
one more willing or anxious to extend the hospitality 
of the New World to them than Major Dresser. At 
any rate, he could speak in the warmest terms of the 
kindness with which he and one or two friends bad 
been received in America. 

Major Dresser said he had had some conuection 
with the gas business, but his duties were more to 
make public what other men did than to give any 
facts with reference to what had been done by him- 
self. After thanking Mr. Peebles for the kind man- 
ner in which he had referred to the small amount of 
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attention which had been piid to him, he said he 
would second most heartily the suggestion thrown 
out by that gentleman, and if the Association would 
go to America he was sure they would have such a 
reception as only the gas makers of England were en- 
titled to from the gas makers of America. With 
reference to the eyperiments of Mr. Goodwin, they 
were given at a meeting of the American Association 
at Cincinnati. He simply found that, taking gas of 
a known illuminating power as previously determined, 
the motion of the radiometer did vary with the differs 
illuminating powers ot the gas He did not think the 
matter had been fully investigated, and merely indi- 
cated that as a line which might be pursued with in- 
terest by those who desired that most desirable of all 
things, a fixed standard for illuminating power. 
They were blest in America with very little in the 
way of examination, and as long as they could say 
that the candles they used were candles imported 
from England, that they were standard candles and 
must be right, the ordinary aldermen succumbed. 
He should be very glad if he could go back and say to 
his fellow-countrymen, who watched their brethren 
in England more closely than they had any idea of, 
that they had found something which was an absolute 
standard. 

Mr. MeTHVEN, at the close of the dissussion, said 
that the only question he had really to answer was 
that of Mr. Warner, who asked whether this method 
was similar in idea to that of Mr. Fiddes. Until he 
was informed of the nature of this experiment by Mr, 
Hislop, he was not in a position to say; but from 
what he gathered, Mr. Fiddes’s idea was to take a 
portion of the flame, to cut a hole in the brass screen 
which surrounded the flame, to allow that portion of 
the flame to act on the photometer disc, without any 
regard to the steadiness of consumption of the flame, 
or anything else. If that were so, there was no diffi- 
culty in seeing why it did not answer. The screen 
he adopted was immediately in front of the burner, 
burning with a steady flame inside a chimney. He 
could only refer to Mr. Sugg’s illuminating power 
meter, which, as Mr. Harcourt said, resembled his in 


principle. It purported to record the illuminating | 


powers of different gases varying in quality, simply 
by regulating the height of the flame burning through 
the same burner. Although he did not get his idea 
exactly from the illuminating power meter, it was the 


same principle. The facts he had stated were cor- | 


rect, and he shouid be pleased indeed if any one suf- 
ficiently interrested in the matter would come to his 
works, where he could explain the process more ful- 
ly. He need only add that he was not personally in- 


terested in the matter at all, and brought it torward | 


thinking that it would be interesting, knowing that a 
new standard was much required. 
[To be continued. } 





| 


Proposed Fusion of London Gas Com-| 


panies. 


a 


Considerations such as those which we laid before | 


our readers on the 11th August, 1877, bave so far 
proved to have weight with the managers of some of 
the principal London Gas Companies that a scheme 
for a partial fusion is now announced to be not only 
in contemplation, but in course of arrangement. The 
companies about to fuse are the Gas-Light and Coke 
Company, which is the chief northern company, and 
the Phoenix, which is the most important gas com- 
pany south of the Thames, As the united capial of 
the two companies would amount te eight and a half 
out of the eleven millions of which we described the 
distribution on the occasion before referred to, it 1s 
tolerably clear that the proposed amalgamation, if 
carried out, will be a step toe the general tusion of all 
the companies now supplying London with gas. 
That certain advantages are thus to be commanded 
under existing circumstances, our readers are aware. 
What remains to be seen is how far the best is to be 


producers and of the consumers of fas 5 not as op- 
posed, but as essentiaily harmonious, and involved 
with one another Saving may be effected. How is 
the best use to be made of the mone ys ived ? 

There are several features in the proposed amalga- 
mation of considerable promise. In the first place, 
the parties proposing the fusion are practically at 
home on the subject. They know the facts of the 
case. It is not like a speculation or a wild goos 
scheme, which proposes to acquire existing rights at 
an impossible price, in order to reap imaginary ad- 
vantages. If the two largest existing gas compsnies 
come to the conclusion that they had better make a 
common purse, there is not only a theoretic argu- 
ment on their side, but positive experience is called 
to council. This must be borne in mind as an essen- 
tial requisite of any sound scheme of unification. 

It remains to be seen how far public interest neeas 
an advocate on the occasion. Itis said that no Ac# 
of Parliament will be required. If so, all that can be 
done is to watch with care that actual rights are fully 
maintained. The union of all the gas companies of 
London will invclve the bringing all under inspection 
as to the quality of gas supplied. It will also lead, 
sooner or later, to equality of price; and that can 
only be effected by reducing the general price to the 
lowest rate now paid. It would be unfair to raise the 
price in the cheapest district, as an element of fusion. 
On the other hand, though there is no absolute ne- 
cessity for change of rate following change of propri- 
etorship, public opinion would be sure, sooner or lat- 
er, to demand unification of price. It is said that on 
a former occasion, when the company which has al- 
ready swallowed several of its neighbors, took in the 
‘* Imperial ” district, the effect was the improvement 
of the illuminating power of the gas supplied in that 
district by as much as two candles per burner. The 
public and its advisers will have to see that any fur- 
ther leveling is up in quality and down in price. 

That there are indications to be drawn from a com 
parative analysis of the accounts of the various com- 
panies of large economies to be effected, by the ap- 
plication in every case of the best features of the 
management of each, we showed very plainly in 
our article on the subject last year. Thus, in the 
item of leakage alone, some four per cent. saving was 
possible, if all the pipes and communications were as 
carefuily watched as are those of the least leaking ap- 
paratus. In the sale of coke we showed that tens of 
thousands of pounds might be lost or saved every 
month by the mere fact of briskness of sale. In the 
manufacture of gas from a given quantity of coal, an- 
other five per cent. saving appears to be possible in 
certain works. On the wbole, although we are not 
willing to take the responsibil'ty of asserting that a 
saving of two miilions of money is possible by adopt 
ing all the best measures, yet such a saving is not in_ 
conceivabie. Even if we only look to half that 
advantage, it isa figure deserving anxious eare to at- 
tain it. But, be the saving small or great, the ques. 
tion is, what to do with it when obtained. 


The first aim of the existing legislation on the sub- 


| ject is to divide saving between producer and con- 


sumer. This is not only equitable, but admirable, 
inasmuch as it tends to establish a common interest 


between the parties. A check is thus imposed on 


| waste, and it is not impossible that the leakage betore 


referred to would be found seriously to diminish un- 
der snch a system. But as to the portion of benefit 
which goes to the companies, what we are anxious to 
suggest is, that it should be applied so as permanent- 
ly to benefit the proprietors, not by an immediate 
rise of dividend, but by extinction of statutory and 
other debts, and by a final reduction of the capital. 
Not only is this good economy, but it is an economy 
which may hereafter prove of the utmost value. We 
have no warrant as to the question how long London 
will be lighted by gas. The introduction of a cheap- 
er and better mode of illumination would leave the 
existing companies with a large and useless set of 


made of the opportuuity for securiug such advantages. | pipes, and other works, on their hands, and little or 
In that we have to bear in mind the interests of the | nothing besides, 


A company has a claim for full and fair compensa- 
tion if its works are expropriated by law, but it has 
no claim on anyoue if they simply become useless by 
virtue of some new discovery. ‘That this may prove 
tc be the case as to gas is quite within the limit of 
possibility. 

‘ * ‘ “ * 4 * * * im 

We trust that this consideration will receive the 
same careful attention that appears to have been giv- 
en to other hints that we have ventured to offer on 
the subject. 

The contraction of the capital of the gas companies 
would tell on the consumers in the most effective 
manner. It would allow of a certain lowering of the 
rates of charge within a definite future, and it would 
do so without injury to the proprietors of the existing 
works. In fact, it would be a mutual insurance of 
buver and seller against loss, either in annual pay- 
ment or in principal. Underany circumstances, such 
a step would be wise ; but under the extreme uncer- 
tainty of what we may call the scientific contingency 


affecting the gas trade, to neglect it would be more 


| than blindness.—7/e Builder. 





'The Large Gasholder at the Phoenix Sta- 


tion. 


ee 


Hitherto the largest gasholder in existence has been 
that at the Fulham station of the Gas-Light Com- 
pany, which was designed by Mr. T. N. Kirkham, 
engineer of the late Imperial Company, for whom it 
was constructed. ‘This gasholder is telescopic and 
double lift, the lower lift being 253 feet, and the up- 
per lift 231 feet 6 inches diameter, rising a total 
height of 66 feet, and containing 2,500,000 feet of 
gas; and although this holder was erected many 
years ago, in no single instance that we are aware of 
has its capacity been approached. 

A type of gasholder generally adopted by the ex- 
Imperial Company was designed by their engineer, 
Mr. Clark 


gerston station, and eventually others were erected at 


The first of these was erected at the Hag- 


Bromley-le-Bow, all of which were respectively of the 
capacity of 2,000,000 cubic feet. The first holders of 
the Beckton station were limited to 1,000,000 feet; 
subsequently others were erected of the capacity of 
1,500,000 feet, and more recently others have been 
built and augmented to 2,000,000 feet, which appears 
to have been considered by our most eminent engi- 
neers as the maximum of magnitude necessary for 
these apparatus. Thus, during many years, the holder 
at the Fulham station has surpassed all others in mag- 
nitude. 

However, the holder in the course of construction 
for the Phoenix Company at their holder station in 
Kennington-lane will be considerably !arger than the 
one in question, and fur elegance of design and sta- 
bility will be second to none, whilst its cost per 1,000 
feet will be below the average of modern construc- 
tions, which is the more remarkable as, according to 
the highest authority in these matters, whenever a 
holder exceeds 2,000,000 feet, its cost per 1,000 feet 
is increased. 

The holder and tank under consideration were de- 
signed by the engineer of the company, Mr. Corbet 
Woodall, and are now in the course of erection on the 
site of another holder, 500,000 feet capacity, which 
formerly existed, and the surrounding ground 

The tank, which is completed, is 218 feet in diame- 
ter and 44 feet in the clear, and is built of brickwork 
and hydraulic lime, with intermediate courses set in 
Portland cement. The wall is 3 feet 9 inches thick, at 
the bottom, and is reduced by five offsets to 1 foot 103 
inches at the top, where it is finished by a stone cop- 
ing 2 feet 54 inches wide. The wall is further 
strengthened by 24 piers or buttresses, which carry 
the 24 guide standards. When making the ex- 
cavation, an annular trench of 12 feet wide and 48 
feet 6 inches deep was dug, the inner diameter of 
which was 210 feet, and its outer diameter 234 feet 

| and on this being securely shored, the building of the 
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wall was carried on without interruption, and circum- 
stances, highly favorable to that end, were the ab- 
sence of water and the clayey soil. After the com- 
pletion of the wall, the ground within the tank was 
excavated, leaving a mound in the center in the shape 
of the frustrum of a cone. 

Within the tank are built several piers, averaging 
3 feet square and 18 feet high, on which are placed 
the posts for carrying the timber framing intended to 
support the roof of the holder when it grounds. Mr. 
Woodall very wisely considers that whatever metal 
may be employed in the gasholder should be to thick- 
en the plates, and thus ensure greater durability, in- 
stead of placing itin expensive trussing, which, after 


the holder is once filled. is seldom brought into re- | 


quisition, as the pressure of the gas will always be 
more than sufficient to support the roof, withont the 
intervention of trussing. 


The gasholder is telescope in two lifts, the diameter | 


of the outer lift being 215 feet 3 inches, and its depth 
44 feet. The thickress of the plates of the top row 
is 5-16th of an inch; the second and bottom row of 


platesare inch. The third row from the top and | 


the second from the bottom are No. 7: 
rows are of No. 11, B. W.G. 


ches deep and 9 inches wide. 


all the other 
The grip is 1 foot 6 in 


The inner holder is 213 feet in diameter and 44 feet 
deep at the sides, and has a rise or dome of 8 feet in 
the center. ‘Ibe top row of the sheets of this are 4 
inch thick, the one next to it and the bottom row 
forming the inside of cup are } inch thick, and the 
third from the top Nw. 7, and all the rest are No, 11, 
B. W. G. 


A box curb, 3 feet 6 inches wide, supported by in- 


termediate gusset plates, serves 10 retain the holder | 


in form and resist the effects of high winds. A pe- 
culiarity in the formation of the roof is that there are 
three rows of sheets, including the row that forms a 
part of the box curb, and from these radiate to the 
row of plates around the center piece twelve strips of 


twelve distinct sections; and the other sheets com- 
posing the roof, instead of being in concentric circles 
and all the side joints radiating from the center, as 


| 


| §. Cutler & Sons 


} 
| 
| 
| 
} 
| 


| cient guarantee for the excellence of the apparatus 


gas, whilst for elegance in appearance, excellence of | 
design, stability, and durability it will be equal to 
any, and the engineer, Mr. Woodall, may be compl'- 
mented on his great success. 

In the absence of any communicated information 
on these points, we may assume that, suppesing the 
holder when finished to give a pressure of eight inches 
—leaving out of the calculation the weight of the 
water forming the lute—its weight, that is, of the two 


holders, will be no ‘ess than 672 1ons, whilst the sup- 





erficial area is such that three medium sized gas 
works, as constructed forty years ago, with their r 

tort houses, gasholders, purifiers, and yards, would 
be comprised within it. Further, in order to realize 
the magnitude of the holder in question, no less than | 
300 tons of coal will be required to fill it witn gas, | 
which gas will weigh abont 50 tons, and a balloon of 
like capacity, if inflated with ordinary gas, would pos- 
sess an ascensive power of 62 tous approximatively, | 
and be capable of transporting the whole of the pop- | 
ulation of a small town of from 1,600 to 2,000 inhab- 


“5 | 


itants. 


The tank was built by the well-known firm of John 
Aird & Sons. The holder is furnished by the firm of | 


mn . . 1 
The names of these firms is sufti- | 


when completed, and by the addition of this remark- | 


able specimen of engineering, the progress of gas- | 
. y ry ye | 
lighting is advanced.—Gas Trade Circular and Re- | 





Ventilation of Sewers and Drains. 


view. 
on - | 


By D. Arntey, M.R.C.S., L.R.C.P., Ero., Orricrer 
oF HEALTH. 


| 
| 


In the following remarks I wish to speak but briefly 
on the theory of sewer ventilation, and more fully on 


the practical results of the various systems in opera- 


| tion, for we have now-a-days quite a legion of fanciful 


j}and unworkable ideas which must early die, on ac- 
No. 7. B. W.G. plate, thus dividing the roof into | 


| habits, and conditions of the pe >ple. 


j 
| 


|ers, and we have sewer gases. ‘heir nature and 


usually practised, the sheets of each section are | 


lhe thickness 
of the roof sheets varies from § to } inch for the three 
outer rows, adjoining the box curb, the thinnest be- 
ing of No. 11, B.W.G. The cup is 18 inches deep. 


The inner holder is guided at the top by 24 double- 


placed in rows parallel to each other. 


flanged wheels, supported by wrought-iron carriages, | 


working against the guide bars of the standards. A 
similar number of rollers, working against vertical 
plates, guide the holder at the bottom. The outer 
holder is guided by double-flanged wheels at the top, 
which likewise work against the guide bars of the 
standards, and atthe bottom by 24 6-inch rollers, 


count of their incompatibility with existing laws, 


Given a certain condition, viz., a ~etwork of sew- | 


| 


formule are well known; but we are most concerned 


with their disease-prodncing power. That they are 
capable of generating disease which kills thousands, 


and prostrates tens of thousands annually, is general- 


ly admitted, hence the laudable ingenuity and activity 
to keep assunder sewer gases and human beings. 

Such devices have been numerous. Among the | 
first were ‘“‘traps”’ of various kinds and names, and 
from our past experience we can see that they have | 
literatly falfilled their names; not only ‘‘traps,” but 


| ‘* mantraps, ” foi thousands, trusting to their protec- 


working aguinst the vertical plates attached to the | 


holder. 

The guide standards are made entirely of wrought- 
iron, and for strength, with a minimum of iron, are 
all that can be desired. These are constrncted on the 
lattice system—that is, with vertical bars of ‘I and 
angle iron. which are tied together with flat bars of 
iron. Each standard is 96 feet high, and thev are se- 


| sewer gases, whether they would go up these tubes, 


tion, have neen deceived, and found them a delusicn 
and a snare. 

Then we had the introduction of upright pipes or 
shafts from the main sewers into the streets, and 
from w. c.’s up to the housetop; and then came the 
conflict of opipion as to the density and behavior of 


| or whether they would not require some apparatus to | 


| draw them up, without which they would be of no 


cured together by two rows of girders, also of lattice | 


work, one of which is placed at the top and the other 
midway, and the whole is constructed in av unusually 
finished manner. 


The extreme care requisi e in the construction, and | 


the nicety of adjustment of all the various parts, wil] 
be evident when it is stated that, whether by the 
force of the wind or other causes, a displacement of 
the level of the holder to the extent of three or fuur 
inches at any point might occasion an escape of gas. 
This circumstances, is, however, incidental to all large 
telescope holders; but from the excellence of the de- 
sign of that in question, and the reputation of the 
firm constructing it, no fear is to be apprehended on 
those grounds. 

The holder when completed will be the largest in 
the world, and will contain 3,100,000 cubic feet of 


: | 
use, and this matter was so unsettled that each person 


was left to follow out his own notion as to what was 
best. Last year the great idea in advance may be ex- | 
pressed in one word, viz., ‘‘ disconnection,” and 
there can be no donbt of the value and importance | 
which that word implies, and of the myriad dangers 
which its application would prevent. But, as supple- 
menting or rendering annecessary all the past 
schemes, we have what may be termed ventilation 
by exhaustion, and in a few words I will describe its 
principle and mechanisn:. The system is known as 
‘** Stott’s system.” It consists in connecting sewers 
and drains with the furnaces of sieam boilers, or 
other furnaces with a strong draught. For this pur- 
pose the ashes place is enclused by a door, so as to 
connect tl:e pipe in the sewer or drain in »ny conven 
ient manner. In all cases, however, it will be ob- 
served that the furnace to which a sewer or drain is 


connected for the purposes of ventilation, the connec- 
tion must be so arranged tbat the furnace must only 
receive its supply of air to support combustion from 
such sewer or drain. Consequently it must be con- 
tinually exhausting the said sewers and drains of foul 
gases, which must also pass through the fire and be 
consumed, or rendered harmless. 

After making a number of experiments on the spot 
with the above system, Dr. Augus Smith wrote the 
following :— 


‘Some of the admired plans for ventilating sewers 


| are positively dangerous, others are simply valueless. 


When the sewer air is brought through the fire, as by 


| your method, it is impossible to imagine that it can 


escape purification to some extent, and one question 
of prominent importance is, to what extent? 
‘‘ {t is extremely probable that the destruction of 


| all dangerous substances was complete in such cases 


as I saw. So far as we know, the snbstanses to be 
destroyed are not very stable bodies, and are readily 
decomposed. We may say with safety that the meth- 
od in question, viz., passing the sewer gases through 
the great fires of factories, will remove the most dan- 
gerous properties, and, if the speed of passage be not 
too great, the purification will be complete. If sul- 


| phuretted hydrogen be present it will burn, and the 


sulphurous acid formed will pass up with the same 
acid from the coals. If carbonic acid be in excess, it 
will pass up the chimney with the carbonic acid so 
constantly formed in the fire. If organic substances, 
either as germs or more developed living forms be 
present, they will not endure the heat unless driven 


| through with great rapidity, and if the substances are 


in a state of putrefaction, that state wi!l be destroyed 
by a Similar heat. The result then is easily known, 
so far as theory goes; the process, if performed well, 
must render the purification complete. So far as 
practice is concerned, we may be sure that some, and 
even the greater part in many cases, of the noxious 
matters will bs thoroughly rendered innocent, wheth- 


| er all or not is a question of size of furnace, amount 


of air passing, time of passage, and so on. 

‘*The next point to be considered is, to what ex- 
tent in the sewer is the current of air formed, or we 
may say, how far will one fire, burning a given 
amount of fuel, cause a draught in a sewer of a given 
size? It will require a good deal of experience to 
answer this question, and that experience can be ob- 
tained only by the use of the method in various situ- 
ations; and I certainly feel justified in recommending 
that it should be tried and its action carefully exam- 
ined. The distance to which the draught of air will 
extend in any sewer depends on the condition of the 
sewer as well as of the furnace, and I could not pre- 
tend to follow the matter into details without abun- 
dant experiment. I can say, however, that to cause 
the currents of air to pass from the interior of our 
houses into the sewer rather than in a contrary direc- 
tion, would be to do an incalculable service to a great 
population, and, indeed, I duubt if there be any one 
sanitary problem of equal importance before us. It 
is sufficiently evident that your method solves it to 
some extent, and I believe it to be equally clear that 
it is the duty of those who have the means in their 
power to find to what extent the matter is applicable. 
If the range of action in the sewers be great, the pub- 
lic benefit will be great also. I hope the inquiry will 
be rigorotsly made. 

The question then is, to what extent will the fur- 
nace exhaust the sewer, for it may be admitted that 
when once the gases and organic bodies are through 
the fires, very little harm can they do. 

The first experiment was made at West Vale, near 
Halifax ; the amount of air passing through the fire 
was measured by the anemometer, and was 980 cubic 
feet per minute. The question then was, where does 
this air come from, or how far? The nearest opening 
was 7 yards from the furnace, and the furthest 300 
yards away, and between the two points, 15 other 
openings or open gullies. Down each of these gullies 
the anemometer did not register more than about 
20 cubic feet, but the fact was abundantly established 
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that in all of them, remote as well as near, there was 
a down current. The whole of these gullies were 
then made up, not absolutely, but in a rough and 
ready fashion, and the anemumeter placed at the ex- 
tremity of the sewer, when it indicated 490 cubic feet 


per minute, thus showing that, with well trapped gul- | 


lies, the effect must extend over a very considerable 
area. 

The next application of the system was to the Hal- 
ifax Union Poorhouse, where some 400 inmates are 
constantly housed. The guardians in their report 
say that, since the adoption of Mr. Stott’s system in 
the house, the bad smells, which have taken tons of 
chloride of lime to disinfect, have been entirely re- 
moved; that, although upward of 150 cases of small- 
pox and fever have been brought into the infirmaries 
jn a few months, with only four deaths, not one case 
has occurred among the inmates of any infectious dis- 
ease; such immunity was never known before the 
sewers and drains were connected with the boilers. 

The Corporation ot Halifax then took it up, to see 
whether such connection with the boilers of mills 
would remove the complaints of bad smells from cer- 


tain neighborhoods. The first complaint came from 


one of the best parts of the town; it was loud and 
strong, the stench rising into some of the houses at 
certain times was unbearable. Upon investigation, 
the cause was clearly discovered, viz., the passage in- 
to the sewers from several factories where wool ‘vas 
washed of the residual liquor after the soap had been 
extracted by the addition of sulphuric acid. This 
Jiquor, I need not say, was peculiarly offensive. The 
question then was, shall we stop the business in 
which this was made, or shall we tind a remedy? As 
our wish was always to interfere as little as possible 
with business, we decided to connect the sewers with 


the furnaces of two of the factories; the resnlt has | 


been that we have not hada single complaint since. I 
ought to add that several of the complaining bunses 
were half a mile from the factories. 

Shortly afterward, in nearly the center of the town, 
a similar complaint was made. It was only at cer- 
tain weli-defined times of the day that the stench was 
so very offensive, and we ascertained that these were 
times when the liquid was run into the sewers out 
of the large cisterns in which it had been stored, ro 
we tried the experiment of running off the liquid at 
midnight, thinking, of course, to cheat the people; 
but the effect was that some scores of people had to 
turn out of bed, and out of doors, too, to escape the 
noxious effluvia. We then connected the sewers 
with the boiler of the factory, continuing to use 
the drains as before, without a single complainc. 
This extends over a period of four years. A number 
of similar cases could be added, but the story is the 
same, viz., somplaints which have found their reme- 
dy, thorough, effectual, and simple, in the connec- 
tion, on Stott’s principle, of the sewers with the fur- 
nace of some factory or other furnace having a strong 
draught. 

In 1873 the furnace of Castle Mills, Oldham, was 
connected with the sewers on Stott’s principle, and 
after giving general satisfaction over a lengthened 
period, on the recommendation of Dr. Sutton, the 
Medical Officer of Health, the Corporation decided to 
have six other connections made in the most com 


plaining parts of the town, and the following were | 


made in 1876 :— 





l 
| No. of | ¢ ubic feet 
| Area of con- | TeVOld- lof air pags. 





necting pipes. ee. ing per 
mometer minute. 
in. in, | 

Albion Mills...........) 22 x 7% 64 750 
Horsedge Mills....... eS 2 eS ae oe 1 520 
Britannia Mil!s....... i Sik x 6 104 920 
Providence Mills.....; 22 x 8 64 800 
Hope Mills............. 20 x 8 10 }~ 1,090 
Castle Mills........... | 16 x15 45 | 700 
| . 

| 5,780 

| 
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| ‘Thus we have for the six mills, 5,780 cubic feet of | 


| air drawn through the sewers per minute; or fora} 
day of 104 hours, 3,641,400 eubic feet. When these 

had been in operation 12 months, Dr. Sutton gave a 

report to his committee, in which he says :— 

‘*All are working well except one, the fireman 
stating that when the apparatus is closed there is not 
sufficient draught for the fire, consequently the doors 
have to be opened. If it had been connected with 
Gravel-walks drain, as I recommended, instead of the 
Cross-street drain, it would have worked well, the 
drain in Gravel-walks being wuch larger. Several of 
the hoase-helders in the neighborhood complain that 
the offensive smeils from the street grids are as bad 
now us they were 12 months ago. (Query—becaust 


the apparatus is not working). The inhabitants who 


resided some time previous to the adoption of this 
| system in the other parts, informed inspector Walton 
land myself that the offensive smells were considera- | 
| bly lessened, a result which they principally attribut- 
ied to Stott’s patent ; but as Mr. Rawlinson, the Con- 
| sulting Engineer to the Local Government Board, and 
| who visited Oldham previous to my appointment, 
urged upon the Council the importance of removing | 
the grid traps throughout the town for the purpose of | 
| promoting free ventilation, and which was carried | 
out, a great portion of the efficacy of Stott’s system 


is counteracted. But even under these circumstan- 
ces a considerable amount of foul air is conducted 
| from the tributary drains to the furnaces, where the | 


sulphure ted hydrogen, ammonia, and organic com- 


pouads pass through the fire, and are rendered innoc- 


uous.” 


In the first week of this month (May) Dr. Sutton 


made a further inspection of the district partially un- 
der Stott’s system, and the following is his report :— | 
Orricre or Heautu’s DEPARTMENT, ) 
Town-Hauu, OtpHam, Mty 3, 18738.) 


Upon inspection, this week, I find in every case | 
where the samy tenants now reside who did so in 
September, 1877, that they, one and all, highly ap- | 

| 


preciate the great improvements of the atmosphere of 
their houses. Frequent complaints were formerly | 





made to me of their rejecting their food, caused by 
| the foatid steam being blown into the streets through | 
| the grids, and into their houses through the slop- | 
| stone pipes ; and the mortality by simple continued | 
| fever and convulsions is materially reduced. I en- | 
tertain the same opinion which I have always held, 

that, in closely confined and densely populated dis- 

tricts, nothing surpasses this method of dealing with | 
sewer gas. 
J. M. Surron, M.D. | 
Two years ago the managers of Smedley’s establish- | 


ment, at Matlock, not satisfied with the sanitary con- | 
dition of the place, applied to Mr. Stott witb regard | 


to his invention, with the view of rendering the place 
as healthy as it was possible to make it. Mr. Stott 
examined the «lrainage, and suggested that the whole 
of the drains should be connected together, and then 
attached to the boiler on his principle. This was 
done in a most satisfactory manner, and the result 
has been all that could be desired. 


In conclusion it will not be out of place to state 
that this principle is well adapted for the ventilation 


of steamships, by making the heat of the funnel the 
exhauster of the foul air below. Nothing can possi 
bly be simpler, more effectual, or more economical. 

And just as I finish this paper comes the sad news 
of the explosion on board the mail steamer Sardinian, 
the facts of which are all well known to you; suffice 
it to say that if this principle had been carried out on 
| that steamer such a catastrophe would have been an 
absolute impossibility.—Journal of the Society of 
Arts. 











| ASt. Louis Clerk is cursed with the name of Gas. 
bill, and everybody disputes him. 


A man reading that the Paris Exposition requires 
|an area of 642,000 metres exclaimed, ‘‘ What a gas 
bill they must have to pay!” 


Correspondence 





[We are not responsible for the opinions expressed by Cor- 
respondents. Correspondents, in all cases, shouid sign their 
communications with their names and address in full—not 
for publiction, unless desired, but as a guarantee of good 
faith.—Ep.} 





(Special Correspondence of the AMER. GAS-LIGHT JOURNAL.] 
Gas Notes From Ohio. 
Coutumsus, O., Sept. 23, 1878. 

The State of Uhio boasts of four very handsome, 
very large, and very expensive public asylums for the 
insane. At one, the Longview Asylum, at the recent 
ineetings of its Board of Directors, the subject of 
lishting that building has been labored with by the 
honorable members in a manner that gave evidence 
of great inward struggles on the part of these distin- 
fuished gentlemen to be true to their trust, to ‘act 
square ” by the taxpayers; but at the same time dis- 
played a pitiful ignorance of common sense ideas of 
business, 

‘They were in travail for many days, and when, at 
last, after much groaning and pain, they brought 
forth, it was a thing of deformity, that reflected 
no credit on the honorable and eminent source of its 
birth. 

Longview Asylum is situated on a beautiful knoll 
near the outskirts of a village called Carthage, which 
The mains of the Cincin 
nati Gas-Light and Coke Co. are laid to Carthage, a 


is a suburb of Cincinnati. 


distance of about nine miles frum the main works of 
the gas company in the city. At Carthage the com- 
pany have erected a handsome and ornamental build- 
ing, containing a gasometer with a capacity of about 
300,000 cubic feet, exhausters, steam engines, and 
other appliances of the most approved modern make, 
all built under the personal supervision of the Presi- 
dent of the company, Gen. A Hickenlooper, and ata 


| cost, I am told, of nearly $100,000. 


The Asylum building is only a short distance from 
these works, When Longview Asylum was built, a 
number of years ago, works for supplying the build- 


| ing with coal-gas were erected on the Asylum grounds 


—retorts, benches, purifiers, washers, holder, etc. 
The Asylum bas always manufactured its own gas. 
Now, after years of use, these works have met the 
fate that befalls everything animate and inanimate in 
this world, and have worn out. At the time the Asy- 
lum was built the mains of the Cincinnati Gas Co. 
were not extended in that direction as far as Carthage. 


| lf they had been, it is most probable that no works 


would ever have been erected for the Asylum’s use, 
and that the Cincinnati Gas Co. would have had the 
Asylum as a consume:. 

The works at the Asylum having become almost 
useless, the question was brought before the Honor- 


| able Board of Directors of that institution, ‘‘Shall 
| we rebuild our works, or make a contract with the 


Cincinnati Gas Co. for gas?” This question was de 
bated, agitated, argued, separated into various parts, 
sifted, examined, and ventilated by the five intellect- 


| ual giants composing that distinguished body, until 
| their voices became of a husky, harsh, and whizzing 


sound, and their throats parched and dried to the ut- 
most extremity. Thus, mentally and physically ex- 


| hausted, these dignified gentlemen found it necessary 
|to ‘‘ take something ” 


to revive them, therefore the 
Asylum steward was called in, and whiskey and water 
for five was ordered. (N. B.—Was the whiskey paid 
for by the taxpayers of Ohio ?) 

The result of various discussions similar to the one 
above described was the appointment of a committee 
to visit Gen. Hickenlooper, President of the Cincin- 
nati Gas Co., and advise with him as to how the 
question should be solved. My informant states that 
Gen. Hickenlooper squarely told ths gentlemen of the 
committee at what rates the Gas Company would sup- 


| ply the Asylum with gas, but suggested their having 


an estimate made of the cost of repairing the Asylum 
works ; also, an ostimate of what it would cost per 
1,000 cubic fas tv manufacture gas after the worn 
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out works were put in perfect order. The suggestion |. 
was acted upon, and Mr. R. T. Coverdale, of Cincin- 
nati, and old, skillful, thorough, and well-known | 


sost of their works t» be $5,147.90, au average between which 


would be $1,490.10, while the Colonel's estimate of the origin- 
| al cost of yow works is but $4,650. 


While the actual cost of coal is but 9 7-12 cents, delivered in 


| the works, yet this price is an unprece sented one, With little 


practical gas engineer and builder of gas works, was 
engaged to make the required evtimates. I have 


been permitted to examine the report Mr. Coverdale 


made to the Honorable Board of Directors of Long-|s9 far as these two articles are concerned, that their cost 
should be proportionate to amount delivered, AS vompared 


probability of its ever again being so low. 


The lime is charged at but 25 cents per bushel, while we 


now pay, under a recently made contract, subject to compe- 
tition, for deliveries in very large quantities, 24 cents. 


’ ! 
Water is charged at but city rates, while itis well known. 


view Asylum. It is a complete document, clear, con- | with the wages paid by us, yours are very low indeed. We 


cise, and to the point, so plain that a school-boy could 
understand it Without going into the details of the 


report, I will state that Mr. Coverdale’s estimate of 


the net cost of repairs aud additional new machinery : fected or the risk estimated. Mr. 8s. F. Covington informs 

~ | me that he would gladly pay four per cent. on works he owns 
and apparatus necessary to put the works in good or- | at Wilmington. This item alone would increase the cost 15 
| cents per thoasand. 


der, is placed at the sum of $2,626, and recommends | 
that expenditure in improvements suggested by him, 
in view of the utinost economy in the manufacturing 
and purification of gas for the institution. 

Mr. Coverdale then gives his estimate of what it 
will cost the Asylum per 1,000 cubic feet to mann fac- 
ture its own gas. His experiments extended during 
a period of nine days. He presents a tabular state- 


ment which is clear and comprehensive. It includes 
the amount of coal, lime and water ased, the cost of 





same, together with the yield per pound of coal, and 
the illuminating power of the gas, etc., for the period 
above mentioned. His actual result of the present 


working of the Asylum gas works, keeping every item 


down to the lowest cost, makes the cost per 1,000 cu- 
bic feet $2.20. 

Mr. Coverdale made two other statements, included 
in the same document, upon different bases, one ig 


noring the original cost of the works and all allowance 


for depreciation, and another one which includes only 
the cost of material, and reduces the force employed 
to run the works to one man. ‘The first estimate, 
fixing the cost per 1,000 feet at $2.20, is undoubtedly 


the correct one. 


This statement was in dne time laid before the | $1.16 per thousand. 


Board of Directors, to be digested by their mighty 


brains. In solemn assembly they sat, and after much | 
talk, which contained a great deal of wind and few | 
ideas, the matter was laid over for a ‘* special ses- 
sion,” to be specially analyzed. sifted out, and ground 
down. The day for the ‘‘ special session” arrived, 
and at 11 oclock A. M. the Honorable Board con- 
vened, all the members being present. The commit- 


tee to whom the matter had been referred, after Mr. 


Coverdale’s report had again been seriously (?) dis- 
cussed, then submitted a paper from Gen. Hicken- | 


looper on the subject, which is so thoroughly to the 
point, and contains so many items snd facts that will | 
be of interest to ajl gas men, thut I herewith give it 


in full, hoping the Gas-Licutr Journat can find space 
for it. It pertains to a local affair, I know, but at 


the same time clearly shows that the claim mado by | 


most public institutions or buildings everywhere who | 
manufacture their own gas that to do so costs little or 


nothing, is utterly false, and always assertea either 
through ignorance, or, more yet, with a determina- 


tion to lie and deceive for some dishonest purpose. 
President Hickenlooper’s paper is intelligent, covers 
a great dea] of ground that all gas men have had ex- 
perieace with, and will consequently be of general 


interest. Here it is: 


OFFICE CINCINNATI GAS-LIGHT AND COKE Co., | 
CINCINNATI, August 15, 1878, 


H. D. Peck, Chairman of Committee: 

Sir :—In connection with Col. Coverdale’s report, which 
you have kindly permitted me to examine, I desire to submit 
the following comments for your consideration: 

While I do not desire to be undeistood as attempting to 
disapprove the estimate of Col. Coverdale, who has had great 
experience in the construction of gas works of the character 
of the one you design erecting, and whose professional 
knowledge and integrity of character are beyond question, I 
do claim that several important items have not been consid- 
ered, and that on the whole the first estimate of $2.20 per 
thousand is an under-estimate ; his second estimate of $1.63 
ignores the original cost of works and all allowance for de- 
preciation, and his third includes only the cost of material 
and service of one man. Such being the case, it would be 
manifestly unfair to consider them in such an estimate, and 
in support of which I desire to mention the fact tha! we have 
in our employ the very best talent the country affords, and 
upon designs turnished by our consulting engineer, William 
Farmer, of New York, and under the persona! supervision of 
our superiniendent, we, two years ago, constructed a small 
or test works, of about the capacity required by you, and ex- | 
cluaive of bench of retorts, which Col. Coverdale estimated | 
at $1,100. It cost us without buildings, which would be 
worth st least calculation $1,000, $8,750. 


opportunit~ of knowing month by month just how much has 
|} been used, would certainly enable you to r-auce the con- 


| just as you would 1f it was your own private concern, and 


|other reason, end their discussion of the question 
| was in that vein), unanimously rejected the proposi- 


| of nearly $3,000 and continue to make an inferior 


The report of the Cincinnati Hospital shows the original | experience for the past nine months, with results per 


pay stokers $2.25 per day. and helpers $2. He charges depre- 
ciation at but five per cent. on one-half, while 20 years of life 


is scarcely ever exceeded (yours has been in operation only | 
18 or 19), and certainly none eould last for 40 years, 
He has made no charge for insurance, which should be ef- 


Your investment gives no return to the county in the shape 
of ‘axes, while all increase of ours does, 

Under the present system, orany which could be a opted, 
you would never be able to obtain a thoroughly re/iable sta’e- 
ment of the monthly cost of your gas, and as a consequence 
there is no means of checking its extravagant use 

The very idea ingrafted into the minds of employees that 
gas costs little or nothing when manufactured on the prem- 
ises, leads to ‘ts thoughtless and indiscriminate use, but i 
forms one of the cash items of expense, the ever-re-urring 





sumption not less than one-fourth 

The “candle power ” of your gas, which is good, consider- 
ing the quality of coal used, is fully 2¢ per cent, below that 
furnished by us. and as the object is /ight, and that is in fact 
what is purchased, their values are proportionate. 

Iam fully aware of the asserted and oft-repeated claim 
that gas furnished to public institutions, through the medi- 
um of their own works, costs little or nothing, ana also that 
it is to the interest of constructors of such works to make 
the most favorable showing. but I believe it to be your duty 
as I have no doubt it is your desire, to consider this matter 
you were desirous of determining the question asa business 
transaction, whether it is cheaper to mannfacture than to 
purchase the article needed, Insuch an estimate every item 
of expense would be properly charged, and you would in no 
way attempt to deceive yourselves with the assertion that this 
thing or that thing costs nothing, or the same of this or that 
man’s time, as he is also assigned to some other duty; to 
each would be charged its proper proportion of expense. 

We can contract wiih you for gas at $1.80 per thousand, 
which, on the basis of Coverdale’s figures, would be egu.va- 
lent co furnishing you with gas seme as now used at $1.54 per 
thousand, 

And, if I am correct in my estimate, that a contract would 
result in the nore economical use of gas, it would be the 
same to you as gas manufactured on your own premises at 
Respectfully. 

A. HICKENLOOPER, Prest, 


By the foregoing it will be seen that the estimate 
and figures of a skillful gas engineer and gas works 
builder place the cost of manufacturing gas at the 
Longview Asylum of Ohio at $2.20 per 1,000 cubic 
feet, and that Gen. Hickenlooper, President of one of 
the largest gas companies in the United States, and 
himself a thorough gas engineer, clearly shows 
that even these figures of Mr. Coverdale are an under- 
estimate. Also, that the Cincinnati Gas Co. offers to 
contract with the Board of Directors of the Asylum to 
furnish a superior quality of gas than they can man- 
ufacture, at $180 per 1,000 feet, 40 cents less a 
thousand than it costs them for the gas they are now 
using of their own make. With these facts before 
them, it would seem that any body of men, possessed 
of ordinary business intelligence, or with the slightest 
modicum of common sense, would, in the interest of 
economy, and in the interest of the taxpayers they 
represent, at once accept the offer of the gas com- 
pany. But, strange to say, this Honorable Board of 
Directors of Longview Asylum, because it was a prop- 
osition from a gas company (for I can conceive of no 


tion, and wi'l proceed to rebuild gas works at a cost 


quality of gas at a cost of over 20 per cent. more than 
a better quality of the same material is offered them. 
Of such are the public servants of our people! 

I have related these facts for the readers of the 
Gas-Licut JourNAL as only one illustration out of 
hundreds that could be given, to prove that men total- 
ly wanting in the first ideas of business, and ignor- 
ant of the duties they have to perform, or of what 
they owe to those who placed them in power, are 
to-day filling the seats of honor in all the exalted 
places in our municipalities and State governments. 

Usigviry. 


A New System of Charging Ketorts. 
OFFICE OF THE ALLENTOWN Gas-Licut Co ,) 
ALLENTOWN, Pa., Sept. 16, 1878. ) 
Mr. Editor :—I notice a communication from Thos. 
C. Cornell, President of the Yonkers Gas-Light Oo., 
in the Gas-Licut Journat of even date, giving his 


retort, under the new mode of charging I can give 


testimony to similar results in our works, and for about 
the same period. I commenced last January, feeling 
confident that I must get better results with less 


| trouble to keep uniform heat, in which I was not mis- 


taken. Very soon the yield went up from 4°30 to 
5°30 16-candle gas. Subsequently I added naphtha to 
enrich. The yield since then has been 5°60, and great- 


| er part of the summer, 53. Month of July, average 


yield, 5°72; August, 5°73; this month I don’t think 
it will be over 5°63. Retorts in use, 14 x 22 x 8 feet. 
Penn. coal. 384 to 494 pounds raphtha to the 2,000 
pounds coal, one bench of 3’s, yields regularly every 
24 hours 18,600 cubic feet of gas. 3,300 pounds coal 
and 77 pounds naphtha, charges 4 hours apart, bring 
an average of 5°64 cubic feet per pound of coal, 16°50 
to 16°60 candle gas. I am satisfied if gas managers 
will adopt this plan of charging, there will be a great 
saving to retorts and quantity of coke required to the 
1,000 feet of gas made. Yours truly, 
L. H. Gross, Agent. 





Gas Stocks. 


Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks. 
(with W B Scott & Co.,) 
24 PINE wTREET, New orn Cry. 
OcToBER 2, 1878 

t@ All communications wiil receive particular attention 
t#~ The following quotations are based on the par value 
of $100 per shale. gg 


was. Uo.sof N. 2. City. 
Capital. Par. Bid. Asked. 


TRAGOE | cckntisinvareoos 466,000 50 — 80 
Harlem ..... Space anil $1,850,000 50 40 50 
Manhattan............. 4,000,000 50 165 175 
Metropolitan....... 2,500,000 100 125 135 
si Scrip... $1,000,000... 100 103 
DEER we ciccndinencntauts 5,000,000 100 73 76 
* Bonds, gold. 900.000 1000 — 105 
Monicipal...........002. 1,500,000 100 95 98 
DM RAs aiciaenscen 4,000,000 100 75 85 
NOrGROIR. «6. ocs'sccsee. 270,000 50 —— 100 


Gas Co.'s of Brooklyn. 
Brooklyn .............. 2,000,000 25 147 158 





Citizens................. 1,200,000 20 65 75 
ee BONED avcs ssa $20,000 1000 95 97¢ 
Peoples........ - *,000,009 10 20 30 
: Bond: $ 325,000 .. -- 95 

Ks Scrip .... 300,000 75 xO 
Metropolitan 1,000,000 199 50 60 
PR sinexensesnesscéson 1,000,000 25 = -- 78 
= SPM icasensvns 700,000 1000 96 98 
Williamsburgh ....... 1,000,000 50 80 85 
cP Scrip —- 97 

AE SOD J vans scnsecaves 200,000 100 — 90 
Union Co. E. N. Y... 2 — 50 


Richmond Co., 8. I. 800,000... 80 90 


Out of Town Gas Companies. 


Bath, Maine........... 70,000 100 
Buffalo Mutual, N. Y 750,000 100 65 70 
$6 Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 134 134 
= Ctfs., gold 1,000,000 106 110 
Bayonne, N. J........ 100 90 
Brockport, N. Y...... 25,000 100... 80 


Citizens, Newark..... 918,000 50 100 105 
ss “* Bds. 124,000 — 105 107 
Chicago Gas Co., Ills 150 
Cincinnati G & CO Co 190 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mass.. 25 132 -- 


Elizatethtown, N. J. 300,000 20 — 130 
Fort Wayne, Ind..... Co a 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 184 186 
Hempstead, L I...... 25,000 100... —- 
Jersey City ........ ... 386,000 20 150 155 
PONNENR, Bas Bocicccces 25,C00 100... oe 
Jacksonville, Il 120,000 50 82 ~ 
Lewistown Maine... 400,000 100 70 80 
ee 60,000 100 —~ 
Bonds 30,000 90 
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NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE 
NEWCASTLE 


PREPARED TO EXECUTE 
COAL, 
BEST QUALITIES OF 


ALSO FOR THE 


ORDERS FOR 
NEW PELTON), 


PROVINCIAL GAS COAL, 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. 


10,000 Cubic Feet of 16 1 


JAMES D. PERKINS, 
F. SEAVERNS, 


DELIVERED AT ANY PORT IN THE 





Laclede St Louis Mo. 1,200,000 100 100 1i0 
Long Branch......... 20 40 50 
New Haven, Conn... 25 160 — 
Peoples, Jersey City ae «(OS 110 
page of Albany.. 650,000 100 10 17 
‘ Bonds 350,000 1000 
Peoples of Baltimore 25 =«éB l 2 
e6 Bonds.... L106 +> 
Plainfield, N J...... 80,000 100 — 105 
Perth Ambovy ......... 25 - 95 
Rochester. N. Y...... 100-50 60 
Woonsoc ant, et ae 150,000 100 95 te 
LS OUD | of. See 400,000 40 148 150 
Hamilton, Ontario... 150,000 40 1174 
San Francisco Gas- 
Co., S. Fr’isco Cal. 95 953 
St. Louis, Missouri.. 600,000 50 73 75 
Stillwater, Minn...... 50,000 50 — 26 
Saugerties, N. .... 15.000 LOO 95 100 
Troy, Citizens.. ..... 600,000 100 —- 60 
Toledo, Ohio.......... 95 97 
Washington, D. C... 20 230 240 
GAS ENGINEERS, 
Page. 
William Farmer, New York City. Sava nen . 160 
George W. Dresser, New York City.. ........c.ecc00. -- 160 
GAS WORKS APPARATUS AND 
CONSTRUCTION, 
Herring & Floyd, New York Citv................. 163 
T. F. Rowland, Greenpoint, L. I 163 
J. W. Starr & Son, Camden, N. J. . 163 
Deily & Fowler Philadelphia, Pa... .............. 163 
Kerr Murray, Fort Wayne, Ind........ 0  ccccceccccece 163 
George Stacey & Co., Cincinnati, Ohio................ 163 
Brown & Owen, terse ed DGS. dud enwedovawaes . 163 
Mackenzie & Sayre Man’f’g ¢ pee S6uces Oe 
GAS AND WATER PIPES. 
McNeals & Archer, Burlinzton, N. J........... ae ae 
Gioucester Iron Werks, Philadalphia, Pa... . - eae 
Robt. Campbell & Co., New York City.. ........... . 162 
James Marshall & Co Pittsburgh, Pa........... ... 162 
R. D Wood & Co., Philadelphia, Pa.. ........cccccccee 162 
S. Decatur Smith, Philadelphia, Pa...... .............. 162 
H. R. Smith & Co., Coitumbus, Ohio, ...............00e- 162 
William Smith, Pittsburgh Pa.... . 162 
ee 162 
Warren Foundry and Machine Co...........seccecececes 162 
PIPE CUTTING MACHINES, 
A CG We, GR a cdc dead deeekda) ddcaccce 165 
RETORTS AND FIRE BRICK. 
J. H. Gautier & Co., Jersey City, N. J........ccccccess 164 
B. Kreischer & Sons, New York City.......... ........ 165 
SP Te A 164 
Gardner Brothers, Pittsburgh Pa....................... 164 
Laclede Fire Brick Works, St. Louis, Mo....... 164 
Brooklyn Retort and Fire Brick Works............. ... 164 
Borner Be OUrIG, FM Be cess ccvnvccsasccccvccces 1B 
Evens & Howard, St. Louis, Mo........... ..... 165 
; 
GAS METERS, | 
Harris, Gi:ffin & Co., Philadelphia, Pa.................. 166 
American Meter Co., Philadelphia, Pa.................. 167 
W. W. Goodwin & Co., Philadelphia, Pa............. . 167 
Harris, Helme & MclIihenny, Philndelphia, Pa......... wa 
VALVES. 
Charman Valve Manufacturing Co., Boston, Mass..... 144 | 


Ludlow Valve Manufacturing Co., Troy, N. Y.... 
EXHAUSTERS, 
P. H. & F. M. Roots, Connersville, Ind. 


Smith & Sayre Manufacturing Co., New York City. 








PERKINS & CO. 


GAS COALS. 


Penn Gas Coal Co., Philadelphia, Pa. a Reet 161 
Partnership Notice, Perkins & Job, N. Y & Boston 16f 
Cannelton Coal Co., “ os a - 161 
New York & Cleveland Gas Coal Co., Pittsburgh, Pa.... 161 
Newburgh Orrel Ccal Co., Baltimore, Md........ siaev ee 
Despard Coal Co., Baltimore, Md.............ee00. 161 
Tyrconnell Coal Co., Baltimore, Md.............+.+- 161 
Fort Pitt Gas Coals..... ; - eee 
Chesapeake & Ohio R. R. Coal Agency gen Tee 161 


GAS SCREENS. 


Jas. P. Mahan, Boston, Mass...... keticiee aie 159 | 


BURNE RS. 


C. H. Meyer & Co., Philadelphia, Pa. ......... ......-. 166 | 


C. Gefrorer, Philadeéivnia, Pa. ikeoartan eoacued 160) 
PROCE SSE Ss. 
Gwynne Harris, New York City...... 22... ceceeceesees 168 
Lowe, Philadelphia, Pa. . Vad inn aas ewes: ae 
GAS FIXTt RES. 

Mitchell, Vance & Co., New York ity.............--.. 160 
CEMENT. 

S. L. Merchant & Co., New York City cacteas 167 
BOOKS, 


Cathels, Gas Consumer’s Manual 


How to Burn Gas..... 160 
Scientific Books..... s ‘ 66 
Fodell’s Book-Keeping..... .... wade Siete ate . 167 
Wis oa'ecdexvanduadccer wens 159 


GAS WACHINES. : 
Walworth Manufacturing Co. Boston, Mass sd 16 


Springfield Gas Machine Co., New York City...... . 167 





WANTED. 
A COMPETENT 


SUPERINTENDENT 


Works. 


Address, C. WAKELEE, Prest. B. C. Gas-Light %o., 
BATTLE CREEK, MICH. 


FOR SALE. 


Small Gas 


‘Small Station Meter. 


CAPACITY, 750 FEET PER HOUR, 
JAS. T. SUTTON, 
PEEKSKILL GAS WORKS PEEKSKILL, N. Y. 


FOR SALE. 


A SET OF 


Four 6x10 Purifiers, 


With S in. Dry Center Seal and 8S in. 
Connecting Pipe. 


Price S500. 


L. P. GEROULD, Supt. \. & W. Gas- Lt. Co, 
462-4t wton, “Mass. 


- Ditte’s Improved fas re, 


©) 19 TREMONT ROW, BOSTON, MASS. 


164 


JAMES P. MAHAN, Treasurer. 


UNITED ST 


ATES. 


These coals will yield in practical use fully 


-2 Candle Gas---40 Bushels Coke. 


45 SOUTH STREET, NEW YORK, 


CF & 


We would respectfully 
‘call attention to a pam- 
/phlet which we have pub- 
for distribution 
“among gas consumers, in 
the expectation of in- 
creasing the Gas Con- 
sumption, by answering 
the questions most often 
asked over the counter, 
as well as for introducing 
io use of gas for Cook- 

ng, Heating and Manu- 
ee purposes. 

We would solicit an 
order, feeling sure that a 
promotion of knowledge 
among the public gene- 
‘ally of the ease and com- 
fort of Gas, in its many 
uses, will increase the de- 
mand, and largely repay 
the small cost of distribu- 
tion. 

We will print with 
your imprint, and with 
‘such alterations as you 
may wish, in any quantity 
at the following rates: 


200. =. «$20 
1000... 35 
2000. . ~~ +60 


Single copies 10 cents. 


Copies furnished trom 


‘lished 


tite Office direct. 
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FARME#R’S PATENT BYE-PASS DIP-PIPE. 


WiIiIiLiaA M 


FARMER, 


ARCHITECT AND CENERAL CAS ENCINEER, 


$7, 89, 91, 111 BROADWAY, NEW YORK. 


ROOMS 
WILLIAM FARMER may be consulted upon 


Having made the Construction of Gas Works 





0Oo 





all matters relating to the Manufacture of Illuminating Gas. 
and Estimates for the Erection of Gas Works of any Capacity, 


a Specialty, perfect satisfaction can be guaranteed. 


Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 


Sole Agent for the AITKEN and YOUNG PE 


80CESS FOR MAKING ILLUMINATING GAS. 





Will furnish Specifications, Drawings, 


and will erect the same either on Commission or by Contract. 


PATENTEE OF THE FOLLOWING INVENTIONS. 


EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. 
HYDRAULIC MAIN for Reducing Pressure on Retor’s. 
BYE-PASS DIP PIPE for reducing tue Pressure on Retorts, Etc., as per cut above. 
MOVABLE DIP PIPE tor Reducing and Equalizing the Pressure on Retorts. 
DUPLEX CENTRE SEAL tor Keeping all the Boxes in a set continuously in action. 


Naphthaiine. 
for Scrubbers and Washers, Etc. 


etted) for Economizing Space and Building Material. 





DUMPING BARROW for Wheeling Coal, Coke and Lime, Ete. 
ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 


SELF-ACTING WATER DISTRIBUTOR 
TOWER SCRUBBERS (Jack- 


REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 


Professor B. SILLIMAN, New Haven, Conn. 


GEN. CBAS. KooME, President Manhattan Gas-Light Company, N. Y 


GEN. A. HICKENLOOPER, President Cincinnati Gas-Light 
A. W. BENSON, President Brooklyn Gas-Light Company, 


Cc. CEFRORER. 
Manufacturer of 
GAS BURNERS. 
GAS HEATING AND COOF ING APPARATT. 


FITTERS’ PROVING APPARATUS. ETE 
No. 248 North Eighth Street. Philade'phi 





GEO. W. DRESSER, | 


CIVIL ENGINEER. 


"RINITY BUILDING 


ROOM v0 111 BROADWAY. 





Co., Cincinnatti, Ohio. 
Brooklyn, N. Y. | 


~ How to Burn Gas. 
Under this title a neat little book has been is- 
sued containing the paper of Mr. Jas. Somerville, 
as read at the last meeting at Cincinnati, together 
| with a table, taken from Prof. Chandler’s lecture 
| showing the loss of light resulting from the use of 
| shades, etc., of different kinds of glass. 
| The book is intended for sale to Gas Compa- 
| nies to distribute gratuitously among consumers. 
If Gas Companies can induce their consumers to 
|use better burners and shades, one-half of the 
| fault-finding will cease. 


| The price is $10 per thousand. Orders may 
be sent to the office of this Journal. 





— JOURNAL des USINES a GAZ. 


ORGANE DE LA 


Societe Technique de L’? Industrie du Gaz en France. 


ISSUED ON THE 5rx OF EACH MONTH. 





MESSRS. SERVIER, MONNIER, AND 


ROUGET, EDITORS AND MANAGERS. 





THIS JOURNAL CONTAINS ALL THE LATEST 


SCIENTIFIO AND PRACTICAL INFORMATION 


RELATING TO GAS MANUFACTURE IN FRANCE. 


Subscriptions Reeeived at this Office. 


rice, Post-paid, $8.50 Per Annum. 


| D. HOosTETTER, President Pittsburgh Gas-Light Co., Pittsburgh, Pa. 

| C, VANDERVOORT SMITH, Eugineer Manhattan Gas-Light Company, N. Y. 
S. L. HusTED, President Laclede Gas-Light Company, St. Louis, Mo.§ 
E. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N. J. 


MITCHELL, VANCE & CO. 
Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time: 
keepers Mantle Ornaments, &c. 


Salesroom, 836 DROADWAY. 


NEW YORK 
Special designs furnisued for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


To Gas Companies. 
ANY COMPANY DESIRING THE SERVI- 
CES OF A 
THOROUGHLY PRACTICAL MAN, 
— 2 oa 
Engineer, Manager, or 
Superintendent, 


can learn of one by addressing the office of this Journal 
A permanent situation more desirable than a large salary. 

Can furnish the very best of New York and New England ref- 

erences. 457—3m 


THE AMERICAN 
GAS-LIGHT JOURNAL. 


Three dollars. 








PER ANNUM. 
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NEW YORK AND CLEVELAND 


Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raiiroad or navigation. on most favor 
able terms, 


General Office—89 Wood Street, 
PITTSBURGH, PA. 
Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 

A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer. 

THOMAS AXWORTHY. Agent 
351-ly at Cleveland, Ohio. 





THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8. Gay Street, Baltimore, Md, 

C, OLIVER O’DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 


good illuminating power, and of remarkable purity; one | 


bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N. Y ,; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. I. 

Best drv coals shipped from Locust Point, wharves, and 
prompt att2ction given to orders for chartering of vessels, 

224-1V D 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in f pvleneng County, West Virginia. 

Wharves Locust Point : 
Compaty’s Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 

*.* Reference to them is requested. W4-. 





TYRGONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore. 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoINT—Baltimore, Md. 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing*power of over 16 candles. Forty bushels of very supcrio 
Coke, with little Ash and scarcely any clinker O-ly 





FORT PITT CAS COAL 


This Company is prepared to supply any amount of their 


Celebrated Gas Coal 
to all points reached by rail or lake throughout the West. 
THE FORT PITT COAL COMPANY, 
OFFICE, 337 LIBERTY STREET, 
44-ly PITTSBURGH PA. 


TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 
GAS PURPOSES 
\ | \ | c —— — ] oa ' — 
deol its eS Bors ———_—_} _ ae __) bh le be? When -_ = 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 





——0)- — 


m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
90 Wall Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
366-ly Pier No. 1 (Lower Side), South Ambov, N. Be 


CANNELTON COAL COMPANY 


OF WEST VIRGINIA. 


No. 11 Merchants Exchange, Phil’a. 





Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County West Vir- 
‘nia delivered at RICHMOND, Va.: 


CANNELTON CANNEL, 


| ueknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
bic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 


CANNELTON CAKING COAL, 


MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per Ib. 
—gave 16 14-100 Candle-Power. 
COKE, of very fine quality—1453 pounds produced from one ton of coal 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & Co., 45 South Street,N. Y. ; 
SALES AGENTS < DANIEL W. JOB & COQ., 91 State Street, Boston. 
(H. W. BENEDICT & SON, New Haven. 


PARTNERSHIP NOTICE. 


The partnership heretofore existing between the undersigned, under the style of PERKINS & JOB, 
is hereby discontinued by mucual consent. 
Either partner is authorized to sign the name of the firm in liquidation. 
NEW YORK,) Aug. Ist. 1878 James D. Perxrys,) 
acs. ;-o = DanieEL W. Jos. 5 
The business of the late firm of PERKINS & JOB, in NEW YORK, will be continued by the under- 
signed under the style of PERKINS & CO. 
45 South Street, ) James D. PERKINS, ) 
New York, Ang. Ist., 1878.5 F, Seaverns, Jk. § 
eae) ) ee 
The business of the late firm of PERKINS & JOB, in BOSTON, will be continued by the undersigned 
under the style of DANIEL W. JOB & CO. 
91 State Street, ) 


Boston, August Ist, 1878.) Danrzx W. Jos. 





— ee ee —— 


CHESAPEAKE AND OHIO RAILROAD 
COAL ACENCY. 


FOR THE SALE OF THE SUPERIOR 


KANAWHA GAS COALS, 
CANNEL, — 


SPLINT, 
and STEAM COALS. 


From the Kanawha and New River Regions, on the Line of the Chesapeake and Ohio Rai!roads. 





C. B. ORCUTT, Secretary. SOFFICE No. 7 WALL ST.,, 
J. J. GORDON, Sales Agent, NEW YORK. 
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M'*NEALS & ARCHER, 


BURLINGTON. N. J, 


jesquan 


Flange-PipeSs 





Aapunog 


IRON PIPES 
FOR WATER AND GAS. 


JAMES P. MICHELLON, Secretary, 
WILLIAM SEXTON, Superintendent. 


~ DAVID: Ss. BROW N,"President. 
BENIAMIN CHEW, Treasure r, 





astro Gas Wale Pies, sap Vales i se Hyaraals a8 Holders. &¢. 


Office No. 6 North Seventh Street, Phil: ——— 


ESTABLISHED 18656. 


WARREN FOUNDRY wn MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 


ot 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
. Branches, Bends, Retorts, Etc., Etc. die 


~ ‘H.R. SMITH & CO., NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 
MANUFACTURERS OF OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 


GAST IRON GAS &WATER PIPE," swesuv'wctt's 


PITTSBURGH, PA 
LRANCH CASTINGS, LAMP POSTS, Etc. 


wn. SMITH. 


(Pipe from three inch and upwards cast verticallyin 12feet Manufacturer of all kinds of GAS and WATER PIPE 
lengths.) BRANCHES, CONNECTIONS, T’s, ELBOWS, and 


all CASTINGS USED AT GAS AND 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. 
DAILY CAPACITY 125 TONS We offer special inducements to parties wishing to pur- 
* Terie go ts chase 3 bs) right 
t#~ Our Works connect direct with eleven railroads centers | — ay Bigot Guecmh, coger te weignan, Sad cast ver- 
ing in this city, giving us unequalled facilities for shipping to | N. B.—Pipe from 3 inch and upwards, cast in i2-ft. lengths. 
all points, at the lowest rates freight. | &®” SEND FOR CIRUULAR AND PRICE LIST. ~ 


WATER WORKS, 








| 
| 
| 
| 
| 
| 
| 





R. D. WOOD & CO?., 


PHILADELPHIA 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 





Works, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Neneteenth Street. 


Pittsburgh, Pa. 
N.B.—Pipes from 8-11cn and upwards cast in 12 ft, lengths. 
t#” S.na for Circular and Price List. 


,ERGEN IRON WORKs 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES 
FOR WATER AND GAS, ' 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
Office 112 Leonard Street, N. Y. 


B. 8, BENSON. 


MANUFACTURER OF 





Cast Iron Pipes and Fittings 


Cas and Water Mains. 


All sizes from 3 to 30 inch cast verticallyin 124% feet lengths 


Office & scactory 52 East Monumept Nt,, 
BALTIMORE, MD. 


S. DECATUR SMITH, 





CAST IRON GAS © WATER PIPE, 
Foundry, Cor. a on a Streets, 


Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand. for immedinte delivery. 





* FITTINGS FOR GAS A WATER MAINS 
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MURRAY & BAKEL 
eatin 


And Contractors for the Erection of 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 


Practical 


6” WORKS AT THE RAILWAY DEPOTS, 


FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray 1s a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be giwen, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We would respectfully invite Western men to call and see 
ov~ vatterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 


GEO, STACEY. HENRY RANSHAW WM. STACEY 


GEO. STACEY & Co. 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


»f all sizes and description. 


FLOYD'S PATENT 
MALLEABLE RETORT LID. 


SABBATON’S PATENT 
FURN ACE DOOR AND FRAME. 
SELLER’S CEMENT 
for stopping leaks in Retorts, 
GASB GOVERNORS, 


and everything cennected with well regulated Gas Works, at 
low price, aud in complete order, 


1842. DEILY & FOWLER 1878. 
LAUREL TRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC —W17H cCAS7 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders 
since 1868: 


vancaster, Pa. Barnesville, O 
Villiamsport, Pa. Franklin, Ind 
Bristol, Pa. Jacksonville, ill. (2) 
Catasaqua, Pa. Johet, Il. 
Kittanning, Pa. Lawrence, Kansas, 
Hazelton, Pa. | Jefferson City, N.O,. La 
Freeport. Pa. Algiers, N. O., La. 
Huntingdon, Pa. ror Mic h 
Pittston, Pa. B uffalo, N 
Bethlehem §S), Pa. ; Cgde mg N. Y 
Sharon, Pa Waverly, N. 
Canten, Pa Little Falls, N. Y. 
Annapolis, Ma. Penn Yann, N. ¥ 
Parkersburg, Wes, Watkins, N. Y. 
Lynchburg, Va. Gloucester, N. J. 
Youngstown, O Salem, N.J. 
Steubenville, O Mount Holly, N. J. 
Zanesville, O Plainfield, N. J. 
Mansfield, O, Englewood, N. J.5 


N.B.—STOP VALVES from three to thirty inches— | Marion, 0. Dover, Del. 
MANUFACTURERS OF SINGLE AND TELESOOPIO very low prices. Belleaire, O Pittsfield, Mass. 
SILAS C. HERRING. JaMES R. FLOYD. | Athens. 0. Meriden Conn- 


GAS-HOLDERS. 
AND ALL KINDS OF 
Cast and Wrought Lron Work 


Used in the Erection of Gas and Coal Oil Works. 





Foundry on MILL STREET; Nos. 33, 35, 37 and 39, 





Office and Wrought Iron Workson RAMSAY STREET Cin- | 


cinnati, Ohio. 
REFERENCE, 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co. 
Dayton, O., Gaslight Co. 
Covington, Ky., Gas Co, 
Springfield, O., Gas Co. 
Terre Haute, Ind., Gas Co, 
Madison, Ind., Gas Co. 
Kansas City, Mo., Gas Co, 
Topeka, Kansas, Gas Co. 
Burlington, lowa, Gas Co, Vicksburg, Miss., Gas Co 
Nashville, Tenn., Gas Co, Denver City, Cal., Gas Ce. 


R. T, Coverdale, Eng’r Cincinnati and others. 


Baton Rouge, La., Gas vo, 
Saginaw, Mich., Gas Co. 
Oshkosh, Wis., Gas Co, 
Peoria, Ill., Gas Co. 
Quincy, Ill., Gas Co, 
Champaign, Ills., Gas Co, 
Carlinville, fll. , Gas Co, 
Bowling Gree n, Ky., Gas Uc 
Hamilton, Ohio, Gas Co, 








CONTINENTAL WORKS. 


= 





CONTR 


TARA Ro ALA DE, 
COCR eee, ai eS2 SiR 





% = aan 
LLL 


GASHOLDERS OF ANY MAGNITUDE. 





T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y. 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


ind all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories. 


































































i ave NATIONAL COAL GAS COMPFNY. JESSE W STARR & SON, 
BROWN & OWEN 3820 Broadway, N. Y., Rooms 50, 51 & 52. C d Ir % 
| ’ amaen on Works 
oo Elevator on canis Street. 
/ MANUFACTURERS OF H. P. ALLEN, Pr eet Camden, New Jersey, 
{ _ a8 3 e 
: EVERY DES > y , . ‘ residen | Office in Philadelphia No. 435 Chestnut St., 
| ESCRIPTION OF Regfsceicae 8 the F ong 
: The process known as GWYNNE-HARRIS but from later| Where a member of the Firm can be seen 
‘ most essential improvements. more appropriately called the | between 12 m. and 2 p. m. daily. 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process | iarelaneresenion 
: Has and Water Works ll lig for making ‘‘ Water Gas,” bythe decomposition of super- | MANUFACTURERS OF 
/ s| ieated steam, in fire-clay retorts, set similarly to those in| ary, KINDS OF CASTINGS AND APPARAT 'S FOR GAS 
j Coal Gas Works, is an established success. More than One | WORKS 
1 > _ ' — Hundred Miilion cubic feet of gas have been made under | sit 
i Particular attention given tothe alterations of old works this process, and for permanency and brilliancy, a8 well as | 


Estimates and Drawings furnished. economy both to the manufacturer and consumer, it is supe- | Wrought Iron Roof Frames 
q é rior to any gas made by the old, or any other method. | 5 
4 Address all communications to Our process is not intermittent but continuous. The steam 


and the oil are admitted into the retorta by gauge cocks, and | 





For Retort and other houses. Retorts and all castings re- i 


H ° 4 run for days without change, All the materials required, quired for setting them in the latest and most improvec 
i. We. Cor. 1th and Hobie Streets, tery the e Penien ut sy Oo ee Bo a | model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTER?® 
3g § -e 2 é 2r 1000 fee - 
olan el for relieving the Retorts from pressure. PURIFIERS, varying 
420-Ly PHILADELPHIA, 


Rights for sale. Inquire of the President. from 2,000 to 2,000,000 cubic feet daily purifying cs pacity. 





lo —_—— a 


= Wrought Iron Lime Sieves 


MACKENZIE & SAYRE MAN FG CO., 


141 BROADWAY, NEW YORK. 
ERNORS or REGULATORS, STREET MAINS, from 14 t 


Gas Works, Smelting Works & Machinery. i: 6, SHEET MAINS, from | 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS for making Iluminating | 2¢°4DS, Such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 


- : : ; : R STOP VALVES, from 3 to 30 inches, for both Water and UG 
7 Gas from Ordinary Gas Coals, enriched with Cannel or Oil. Also, Mackeuzies Process for ’ Gen: 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ete. Also, Wrought iron Work 


All the Smith and Sr*et [ron work required in and alos 
Gas Works. 226-tf 
JESSE W. STARE. JESSE 'V Starx, '° 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 


(ig 
for Purifiers. Station Meters of all sizes. | i 
With cast tron guide and suspension frames. GAS GOV 


Sen Sacre 


beat X 


P. W. Mackenzie’s New Engine and Boiler. 
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IMPROVED GAS EXHAUSTER; 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 


8. S. TOWNSEND, General Agent, 6 Cortlandt st... NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 





ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o.alex 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacitv. sneed, power required, price, and references to parties using them. 


_P. Ho. & F. M. ROOTS. 








J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 
MANUFACTURERS OF 
Clay Gas Retorts, 
Gas House Tiles, | 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick an¢é 
Fire Sand in Barrels, 


ALWAYS ON HAND. 


J. H. GAUTIER, 
393-ly Cc. E. GREGORY 


Brooklyn Clay Retort | 


AN D 


FIRE-BRICK WORKS. 


Manufacturers of Clay Retorts, Fire Bricks, Gas House 
and other Tile, Cupola Brick, etc. Dealers in and Miners of 
Fire Clay and Fire Sand. Clay bank al Burt’s Creek, New 
Jersey. Manufactory: Van Dyke, Elizabeth, Richards and 


P artition Streets, Brooklyn, N. Y. Office, No, 88 Van Dyke | 
Street. 


LACLEDE MANHATTAN 
FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 


GAS RETORT WORKS RETORT WORKS. 


CHELTENUAM, MO. ADAM WEBER, 
Hand and Machine made Retorts and Settings, Superior | (Successor to MAURER & WEBER.) 
Fire Bricks for Siemans Gas and Glass Furnace. Bricks | Pecans. 
and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace 


| and Cupola Tiles, Etc. Office and Works, 15th Street, Avenue (C, 


° Manufactures of 
Fire Bricks and Tiles | 
ve / e 
| FIRE BRICK AND TILES, 
of all shapes and sizes. 
ag Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer Of all shapes and sizes. 
| Pipe, Etc. FIRE MORTAR, CLAY AND SAND. 


- ies ‘ ‘ 
901 Pine Street, St. Louis, Mo. &#™ Articles of every description made to order at short 
642— _notice. pdt. 








Established t864. 


GARDNER 


. SS 





Works : 


Works : = 
LOCKPORT, PA. 


MT. SAVAGE JUNCTION. MD. 


BROTHERS, 


eS__—HB_ 


Manuiacturers of Clay Gas Retorts and Retort settings, 


“STANDARD SAVAGE” 
Fire trick, Tile and H‘urnace Blocks, 
AND 
| Sole Agent for New England, MINERS AND SHIPPERS OF FIRE CLAY. 


C, H. SPRAGUE, 
86 State Street Boston, » OFFICE‘ No. 376 PENN AV'E., PITTSBURGH,PaA. 
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A. Cc. WOoOD’Ss. 
CAST IRON PIPECUTTENR 


PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 


REDUCED RATES: 
No. 1 cuts 3, 4and 6 inch Pipe KTS 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, FSS 
No. 2 cuts 8,10 and 12%in. Pipe, #100 
No. 3 cuts 16,18 and 20 in. Pipe, 8225 
NO. 4 cuts 24 and SO0inch Pipe, $276 


No. 5 cuts 36 inch Pipe, PII 





For larger sizes Special Contracts 


will be snade. 





It will cut a Continuous Line of Pipe in a ‘Prenech or oe 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square 
Our Machines for cutting 20 and 30-INCH PIPE have been farnished the Manhattan and New York Gas Light Companies ; also for cutting 12, 20, and 30 
1 . , ori parts of the v {71 »v Water an yaa CT 
inch Pipe to the Boston Gas- Light Company. The smaller sized Machines have been in practical use in various part f the vountry by Water and Gas Companies, 


for over two years, and all with “the most satisfactory results. Address 
A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & F OYD, 'No. 744 Greenwich street, N. Y. MORRIS, TASKER & Co., 36 Oliv er Street, Boston, Mass. 








EVER SS & HOWARD), LUDLOW 
CAS RETORTS 
| ‘ Valve Manf’g 
FIRE. BRICK, OFFICE AND WORKS 
Retort Vittings, . Se 
93S to 954 River Street and 67 to S3 Vail Ave. 


a FURNACE & CUPOLA LININGS TROY, NEW YORK. 


a AND TRON SLIDE VALVES. 
DOWEL PIG ANC DPQ Tome ane sence nn ste a 


5 e screws, Indicator etc.) for Gas, Water and Steam— 
FINEST QUALITY GLASS HOUSE 
POT CLAY A SPECIALTY. 

, — 2 916 Market STREET, ST. LOUIS. ALSO 

THROUGH CARS LOADED AT FACTORY FOR ALL ACCE SSIBLE POINTS FIRE HYDRANTS. 


Established in L845. 


HYDRAULIC MAIN DIP REGULATORS. 















B. KREISCHER & SONS, r iz: z 
Office Foot of Houston street, E. R., N. Y. gi is = S 

GAS RETORTS, TILES and FIRE BRICK § SS gg 
Of all Shapes and Sizes. A) : 

FIRE MORTAR, CLAY and SAND f. 





ARTICLES OF EVERY DESCRIPTION MADE TO ORDER AT THE SHORTEST NOTICE. 


7 BORGNER & O'BRIEN, 


[MANUFACTURERS OF 


Clay Gas Retorts and Retort Settings, Fire Bricks, Tiles, Etc. 
TWENTY-THIRD STREET BELOW V1INE—PHILADELPHIA, 


GAS_HOUSE WoR&S a jSpecialty 443 


18 Years Practical Experience, 
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SSX. s- SOP 


i2@thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S. A.. 


FOR THE FOLLOWING 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use o 
The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 


the ORDINARY CONSUMER. 


with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 


GROUP JUDGES. 
AMERICAN. 


Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- 
ington, D. C. 

Pror. F. A. P. BARNARD, S8.T.D., LL.D., President of Columbia College, N. Y° 

Pror. J. E. HILGARD, Washington, D. C. P. 

Pror. J. C. WATSUN, Ann Arbor, Michigan. 

GENERAL HENRY K. OLIVER, Salem, Massachusetts. 

GEORGE F. BRISTOW, New York. 








SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


REASONS : 


Director General 


Machinery and Apparatus for Gas Works. 
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Steam Engines, 


ralator for High Districts. 





EXHAUSTER and CONDENSEI 
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aud Heaters. 


Py 


Send for Prices and Information. 


President. 


G. PORTER, 
ISBELL, 


~ 
x 


G. 


Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 


Office, 


Secretary 


CHARLES W. 


| 


INTERNATIONAL--1876--EXHIBITION. 


—————— 


The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


ARRIS, GRIFFIN & CO., 





J. R. HAWLEY, 


FOREIGN. 


SCIEN 


lowing Books 


, at prices named : 


President. 


Str WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain. 
JUL. SCHIEDMAYER, Germany 

Mr. E. LEVASSEUR, France. 

F. KUPKA, Austria. 

EDW. FAVRE PERRET, Switzerland. 


FIC BOOKS. 
We are prepared to furnish to GAS MANAGERS 
| and others interested in the topics treated of, the fol- 


GAS MANUFACTURE, by WILLIAM RICHARDS, 


with numerous Engravings and Plates, in Cioth bind- 


ing. $12. 

INSTRUCT 
OF GAS 
$1.50 


IONS FOR 
WORKS, by W. C. 


HOLMES. 


THE MANAGEWEN?7 
8 vo- Cloth 


ANALYSIS, TECHNICAL VALUATION, 


RIFICATION and USE OF COAL GAS, by 


Rev. W. R. 
Cloth, 


NEW BIGGINS HAND BOOK, by THoMAS NEwBIG- 


Gin, C. E, 


GAS CONSUMERS HAND BOOK, by Wm. RIcH- 
20 Ceats, 
GAS CONSUMERS MANUAL, by E. 8, CATHELS, C.E 


ARDS, C. E, 


10 Cents. 


PRACTICAL TREATISE ON HEAT, by THomAs 
Second edition. $5, 
| AYR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
Institute Civil Engineers. 


Box. 


CWEN C. D. Ross, 


8 vo, Cloth. 


The above will be forwarded by Express. upon receipt of 


rice, 


We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
4 ll remittances must be made by Check, Lraft, or Post Office 


Money Order. 


30WDITCH, M. A., with Engravings, 


$4.50. 


$3.75. 


18 mo. Sewed. 


Member 
$1.50, 


A. M. CALLENDER & CO., 
Room 18, No. 42, Pine Street, N. Y. 


THE LOWE GAS PROCESS, 


S. A. STEVENS & CO, 


SOLE AGENTS. 


ROOM 87, ASTOR HOUSE. 


P. 0. Box 


1110, 
AND 


NEW YORK. 


00 430 Watnout STREKT, PRULADELPRia. 


CHAS. H. MEYER & CO., 


227 Chestnut Street, Philadelphia, Pa., 


LAVA TIPS AND SCOTCH TIPS 


ALL_ORDER DELIVERED FREE TO NEW YORE, 


ety 


IMPORTERS OF 
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T. C. HOPPER, Pres’t and Gen’! Sup’t. WM. H. ghd ds Vice Pres’t. WM. N. MILSTED, Treas. WM. H. DOWN, Secy. 


AMD - ON 


MANU FACTU RE RS OF 
Wet and Dry Gas Meters, Pressure Registers, Pressure and Vacuum Registers, Meter Provers, Pressure and 
Vacuum Gauges of all description, Exhauster Governors, Experimental and Glazed Dry Meters, Sugg’s Dluminating 
Power Meters, Cresson’s Gas Regulators, Station Meters, Dry Centre Valves, Governors for Gas Works, Ammonia Test 
Meter and Apparatus, Bar and Jet Photometers, Etc., Ete. 


Agencies. Sole Agents for W. Sugg’s Photometrical and Analytical Gas Ap- - American Meter Co. 
37 Water Street, Cincinnati. paratus, Standard London Argand Burners and Double N Burner. 512 West 22nd Street. N. Y. 


: ° , 5 4 Arch and 22nd Street, Phil’a 
A full assortment kept at the Manutactories and Agencies, where | {92 and 124 Sutter Streets, San 


orders may be addressed. 


20 South Canal Street, Chicago. 
2028 Glark Avenue, St. Louis. 
Francisco, Cal. 


HARRIS, HELME & MeILHENNY, 


Successors to Harris & Brother. 


ESTABUISEED 1848. 


PBACTICAL GAS WETER WANUVUPACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pe 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


Brom our long Practical Eaperience of the Business (covering a period of 28 years) and from our personal supervision of ali 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WILLIAM HELME. JOHN MoILHENNY. 


WASHINGTON HARRIS. 


~WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 


Special attention to repairs of Meters, and ali apparatus connected with the business, 


All work guaranteed first class in every particular, and orders filled promptly. 











' Portland Cement, 
CATHEL’S Roman Cement, 


CAS CONSUMERS Keene’s Cement, 
| MANUEL, Sellurs Gas Cement. 


Enables every Gas Consumer to ascertain at a glance, with- English Fire Brick, No. l. 


ont any previous knowledge of the Gas Meter,the quantity | _ Silica Fire Brick. 


GAS GENERATORS, 
FOR LIGHTING 

Dwelling-Houses, Public 
Buildings, Churches 

Send for ong 
CIRCULAR. aaa 


WALWORTH MANUF. CO. 
No. 69 Kilby Street, 
2SEEEE: MASS. 





























ADVANTAGES OF THE STRAP FILE. | and money value of the Gas consumed. Also the best method IMPORTERS. 
| | §. L. MERCHANT & CO., 
a te It will bé tothe advantage ©. Gas Companies to supply | 53 ssroadway, New York, 
1st. It is simple, strong, and easily used. Just below Trinity Church. $44-ly 
2nd. Preserves papers without punching holes. venting complaints arising from their want of knowiedge in | coma $0 Cents postage Sey“ Pracnaas ‘Treative on 
3rd. Will always lie flat open. regard to the registration of their meters. For sale by 
4th. Allows any paper on file to be taken off, with- A. M. CALLENDER & CO., 
out disturbing the others. 42 Pine Street, New York Room 18. 


of obtainiug from Gas the largest amount of its light. 


their Consumers with one of these Guides, as a means of pre- 





NOW READY AND FOR SALE, 
FODELL’S 
‘System of Bookkeeping 


FOR GAS COMPANIES, 
rice $5, which snould be sent either in Check P, O. Order 
or Kegistered Letter. 
Biank Books, with printed headings and forms on this sya- 


tem, ‘Will L« : supplie d to Gas Companies, by apply)ng to W. P. 
FovELL )giladelphia, or 








We will furnish to our subscribers this important |} ——_____—— _ 
article for preserving in a convenient form, the num- | 
bers of the Journal as it is issued, at the very low | 
price of $1.25. Sent either by Express or Mail, as 
directed. 





By mail the postage will be 2. cents, which will be 
added to the price of the Binder. Send orders to 
A. M. CALLENDER & CO., 


A M. CALLENDEK & CO 
42 Pine Street, Room 18, New York. 


j Office GA8s-LIGHT JOURNAL, 42 Pine St., N. Y 








sh 












‘Se gpa 

































































h 









Amevican Gas Light Fournal. Oct. 2, 878. 








WILLIAM W. GOODWIN & CO. 


Nos. 1012, 1014 and 1016 Filbert Street, Philadelphia, 


A ot oe 
No. 142 Chambers Street, New York: 


MANUFACTURERS OF 


GAS METERS AND FINE APPARATUS. 
U. S. CENTENNIAL COMMISSION. 


Report of Award to W. W. Goodwin & Co 


The Exhibit consists of a series of Articles for the 


the inLumiInaTinG Power, and for Testing its Purrry. The 
Articles are RELIABLE in their indications, and so 
arranged «as to be READILY APPLICABLE in 
PRACTICE. They are ESSENTIAL to the Public 
Inspector of City Gas. 
J. R. Hawtey, Pres. 


J. L. Campserr, Secretary. 





A. 'T. Gosuorn, 
Director General. 





A NEW MIEICTHOD FrOR THE ANALYSIS OF COAL GAS 


To make an analysis of Coal Gas by any of the well-known processes is 
a task of such magnitude that few, ifany, engineers of our gas works care to 
undertake it; and yet how often would they be glad to know, even approxi- 
mately, the composition of this mixture of gases. 

We now have the pleasure of presenting to Gas Companies a new 
and easy method for the determination of the constituents contained in 
coal and other gases. ‘The apparatus Is so easy of manipulation, that it 
will come within the reach of any one at all skilled. 

Although it does not claim to the greatest degree of accuracy, yet with 
care a satisfactory result may be obtained, and that too, within a_ very 
short time; in fact, the principal gases only require a few minutes for 
their separation and determination of quantity. 

The following gases are found in Coal Gas: 

Ammonia (NE): Sulp. Hydrogen (HLS); Carbonic Acid (CO,); Air, 
Oxygenand Nitrogen; Bisulp. of Carb. (CS,); Olefiant Gas (C,H,); Car- 
bonic Oxide (CO); Light Carburetted Hydrogen (CHL); Hydrogen (BH). 

The first four of these gases on the list, although often present in well- 
made gas, are generaily considered impurities, and by rights should not be 
there. 

The apparatus will determine the presence of the above gases and 
their quantity. 


MANTTRFACTURED AND FOR SALE BY 


WILLIAM W. GOODWIN & CO. 
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MEASUREMENT Of the quanriry of Gas, for the estimation of 











